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ingredient an antibody against human tissue fector (human TF). 
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UG, US, UZ, VN, YU, ZA, ZW. 

(84) Ji^S (JKmj: ARIPO ^It (GH, GM, KE, LS, MW, 
MZ, SD, SL, SZ, TZ, UG, ZW), ZL — ^ i^T #1* (AM, 
AZ, BY, KG, KZ, MD, RU, TJ, TM), 3 — D 



(AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, IT, 
LU, MC, NL, PT, SE), OAPI ^» (BF, BJ, CF, CG, CI, 
CM, GA, GN, GW, ML, MR, NE, SN, TD, TG). 



wo 01/24626 PCT/JPOO/06802 

m m m 



f^<Dn\^M^)SsL^^^^ir i>o tifeoT. ifa ^ <^ ^ ^ ^6 



wo 01/24626 PCT/JPOO/06802 

L J: -5 t f ^ ^ ©T* S o 
) So 

tfc«9M3BMJ}a*<TF^^^-t--SC i T jfQ f& M @ S IS ^ jt it $ -ti: T 



wo 01/24626 PCT/JPOO/06802 

m^^mmiziiLiic Li.^mmmnmib<^\'^. ^mm^±'^nm^ 
Mm^i^mmLfzL p s a. m^^^^itLxmi^m^ (tf) 

1 L - I 0, 1 L - S ti t (D-^^ h tf ■< >^m^ ' WniH^'it ^ C t 



wo 01/24626 PCT/JPOO/06802 

$e>(-. ik^m^cDmt^m'f'X^ ^m.mm^ (tf) t^-zt^-^ 

*:^^-:5'®«S[*S{i^-5Sai^H^ (TF) (D^WL^o^n^t^^^ 

life o T:*:|^Hg{±. :^ 5 © tl^ {3 *J T . »J M ifl ^ ?E © ff i^. g;^ 
^iS6*je!&MJ^fi£^l? (PTC A) ^iJ^I^[lf*>^1^0l,il©?&ie}* i LT 

®¥?tS5«Bl!a. i^*i^*fflj}anc -5*a*§IH^ (TF) ®jfil?g 



wo 01/24626 PCT/JPOO/06802 

1^ ® ^ 

t hia^H^ (T F) st^K^^^A-T'S C i{c J: J9 t h^^H 

^isLm.m.myhM'^m^^mmmw-t ^ z. tt<x^ ^ t^M^mt 

tJfeoX*:^BJ«^ 1 (Dmj^KiS\^^X^ h h!BI*|IHd=^ (T F) 3^ « 
t' >III m'k^Mm<D±^(D{}>ti < t t> 1 ocD^^{c: J: «9 ^:b$ ti 

S o 

i^^^m-t ^ c ti)<x^ ^mmmM'^^h vmnkm^iz^mL. ^ 

5 
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k hM^S^Jc^^Stn:^ (titb hTFJiL^*:. X « tn: T F Jn: #: i 

hM^b^f*:(i. if*L<{i/<-i;^3>b-b. i-b.X«i-b 

mt^mwmm^k^. m^k^mWW^nF ab. F(ab')2*>L< 
«Fv. X«>'>'r>'l/^a:-r>'Fv (scFv) -e^So 

fc hffi^H^fcJ^f S$t:#: (tnit hTFln:*^. X i/t T F $l i li^ 

F) tc^f Sift fifes. ^^i^tciEH-r sjfii#gtJi^@/i:it4^ 



wo 01/24626 PCT/JPOO/06802 

»^ L < 5tn:{*X(i t h M -fb tnl T- ^ o MlBt 

Vm\tn^\t. $f * L < 3>b-b. i-b.X(ii-b 

BUlBtft^^^^fc^ti. m^ldiKW^i^ ^ ai h , F (ab' ) z =b L < 
«Fv. X«>'>^>'^^i-f^Fv (scFv) -e^So 

t h*aMH^(C)l^f-r -BtrCf*^ (iiit hTFtn:<*:> X trC T F <h ^ 

^ d «h ^mttl L /2o 

* L < «^ y ^J' n So BU IB it . if * L < 

^Mtt-W^T^-So Hutatn:f*:«s iF^ L < «^^«t#:"e* So Mt33Jc 

h M>fbln:^*:t±. jftL<«''<-v^3>b-b. i-b. X{ii-b 
2 Ob MI-fbtrtft^tF^So MIBln:#:ti. m^kt^W^fS^^'^ ^ ^ o 

{iFv. Xti'>V^;U^i-r^^Fv (scFv) -^^So 

t V%^mmir^^Mir^^W (tn:t hTF^f*:. X « in: T F taf^ i 1^ 
-rSit^;6<^S) (Cct*?. t&MJto^?£^1^E&Xti?^i^^S C 
^ S C i ^mtii L/io 



wo 01/24626 PCT/JPOO/06802 

hS^b*t#:«. if* L < l,ty<- i^gVb-b. i-bs Xii i - b 

mt^tfLi^m^mit. m^a^tfLi^mn Fab, F(ab')2^>L< 
(iFv. Xit > ^ J\/ ^ :c ^ > F y (scFv) TTfe-So 

* L < ^ n-:^yl/K#:-efeSo M IB tft ti . if t L < 

^M^{4:-e*^o laiBtit^^iti. ftftL<it^mifLi^X$>6o MfB3S[ 
^inl^^ti. L < 5in:#:Xiib h M it ^ S o MIBb 

hM^k$L#:li. if^L<{i^<~>^3>'b-b. i-b.X«i-b 

2 CD b hM^htnif*:-^^ So HuiBiiLf^ti. m^utjiw-mmmx ^ h o 

MIBtn:#:^KS^(i. ;i (i' tit »f F ab. F (ab') 2 t>L< 
«Fv. Xtii^v^/l/f^i-fVFv (s cFv) X^^o 



8 
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b/LII t hM'fb^^- 3 > binl^*:. H iS k hM'fl:^<- a > i / 

L ^ b h M ^< - 3 > b IrCf^ > S: Z>' H M fc h - a > \ / 

b hM-fb^^- 3 > b 2 !n:<4i©> b hTF{c>[^^54>^^Stt ( 

o 

b /Li^ b hS^b^<- 3 b ln:f*^x b h M>fb^<- a > i / 

L0b hM^b^<-i^ 3 VbinC^*:. RO^HMb hM^b/<-i? a V i / 
LMb ^M'^b^^'-v'3 yb 2^W(D^ b hTFJC^f^^tf^n^S^i ( 

b / L m b hM>fb^<- a > b in:^*:. H II b h M-fb^^'- a > i / 
Li^b hM>fb^<- 3 Vbitf*:. RO'H^b hM-fb^^- 3 > i / 
L^b hM>fb^<- 3 > b 2 trt^:®. b hTF{c:*ff-S4J^ffit4 ( 

7 -e ab -5 o 

9 



wo 01/24626 ^fc PCT/JPOO/06802 

m©«ii^^^k^. mmmm^^mLxtx\,^Mm^^ >^ cno rma 

1) iz :io If :h y ^ V y - vXDmrn^ 1 o o % t LfzmMiUt L 
ic:fe(j- pT^tt:7 ^ y i; >^-y -r-^^^^: ( s FMC) <D 

Mm^m&(D^ mmmm^mmi(Dmm^it^^-t^^yxiic>^o 
mi 0 it ^ t hm.mm'f'mB^7b<mA-^ titzmm^^mLfz-^^ 

(-*>t:J-S, hD>k'>-T>5^hn>t'>III (T 

AT) <DssiLm^mm(D^ m^mm^mm.ommmit^^f yx 

. ^S45B g:i>Nt>tri t hTFJn:#:<£-ling/kgT3l 1 iHl. 3 Ph^ {C ;b o 

x^^Lfzm^(D!tsiybm,m.(Dmm&imit^w:^ yx^^o 

EI 1 2 b hTFafe?^^ALA:e3^jmifa^^*t Lfc-7't;x{c 
. ^*I45B B *^ t>tri t h TFtn:^i*:^ling/kgTil 1 [Hi. 3 il Pa^ {C ;b o 

1 0 
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Lfzm^<D^ M^&-^(D 6 B m.<D h u y ii y - T y ^ hoy 

t'^iii m^i^ (TAT ) <DMm^m&^^-t^'py-c$>^o 

X ^^499 g {C$1 1 hTFtit^^lmg/kg^^lHlta:-^. t (i<g;^^«^ 
^N'y:^601.5 IU/kg,1900.3 lU/kg, 6487. 3 lU/kg^^^Eb > ^T? 

■e* -So 

BB^jS:af-en{c Jc^jn-K^ti-sr^y ^is^ij t>nTi^ (h. 

Morrissey^. Cell, Vol. 50, p. 129-135 (1987) o t 

m^^ntzTF^zi- h''t^MB=¥'-c'h^<. tfzisummm^^m 

P C O S 1 , pSV2-neo, pMAM-ne 

o, pSG5nj<h'*ffli^5^t*^-??tSo *^Bjt?ttiiia^*HJja-e 

1 1 



wo 01/24626 PCT/JPOO/06802 

^ jV xmM'^W'e — ^ — y JL :y ■:/•*)■ — (Mfan cytomegaloviru 
s immediate early promoter/enhancer ) ^> Uhn^/xfyi/X^ 7^ 

^)^--^^^Jl^X^ 7y'J^>{)\/7.^ ->^T>'i7^yUX4 0 (SV 

4 0) #cD'?>f;i/X-:7'P^--r^-. S^^iMithJ^nvy-i/g:/ 
•7 T ^ rS' - 1 a (HEFla) fl E (D^^^Um^^co-f u ^ - / 

SV4 0^ ^> ^) yi- - ^ >( J]y :^ . 7 7^ ^ ^ ^ y^^(D &^(D h (D ^ 
ffl C <i:*<-Z? t . ^ h>lcM9i^-"^ - t LX. 7. Y > 7. y 
J. 5 - -If A P H ( 3 ' ) U^tzitl (neo ) ilfe^. 5^ ^ > ^ :^ 
--If (TK) stfe^x i^t KnSmiSTcS^^ (DHFR) itfe^^ 

ffi^iifla;i><iff t H.^o *BSSO^f*:^J i LTti. KPMM2, ARH 
- 7 7 ^i: fcD b h#ftffi«aifa^. P815. P388, L1210 

m 2 ©l^j^O^^B^tcfcl^T. l£[l?g[^H JLiiil^.^ i {ix b hTF 

J nr^tt"7 >f :/y ^^^-y ( s fmc 

) ^ho>b'y-T>^hnVb"yiII (TAT) 

1 2 
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Jltn:i^i)<iki-^ L\i^o t y ^ o -:^;UJrtf*:tcS < ^y 51n:<*:x 

h hM^fbin:^*:^ x >r :^ F v 6 C t ^>-c^ 6 

y ^ n 71/ if * Li>o t^. ^ J ^ u - i- jutfLi^izM < 

^^^tfiW. h hmitmi^. v/^^yi/^i-r^Fv^iTi'^^ffl-rs 

^ 4 <Dm^O*^B>«^C*5l^T^fflt- -Sitf^i L T . t h T F t^l 
jjs ^ D - :^>H/in:#X{i* y :^ O - :^ yPtnCf*:® i/^ -TtL-e i: 

^y^$t^4^. t hM>fbtn:^. iy > rji^^ s,^ ^ > F V ts, t'^mm-t ^ 

^ 5 (Dmj^<D:^m^Miz^\.^xmm-r^^i¥t t h t f <c 

^>^3ifLW. h hmittfiW. > r Ji^ ^ ^ > F V f£ t'^mm-t ^ 

1 3 
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2^MH«TMffl $ n^tn; h hTFin:#:(i. t h T F g < j|afgM@ 

^^BJT^ffl $ n^tii b h T F$T:^*:<h LT. # tCPf ?L % * © 

tl'St>©^#tro C ©4n:#{i b h T F iSS-^-r C t {C J; ^ . bh 

^ y cj - ^ u S * &^ {c 41^ ^ fit 115 

-€:<D-^^& (»fM-) ^^f^ii/l t LT^^ffl LT. Ctl it S cD ^ 

^ y ^ - i- j\yW.i^m^mi^^ :^ ^ y - - S c: i J: o rf^ 

^-Tx tit^^miiO^f^inlll <t LT^ffl^nS b h T F^. J. H. Mo 

1 4 



wo 01/24626 PCT/JPOO/06802 

rrissey t> ^ cUPt Vol.50, p. 129-135 ClQBwk^TF ^ tltz \i hT 
h h T FO C -5^^#J©MmilM^^^* L/iRl^ttT F 

BS (Phosphate-Buffered Saline ) ^^M:ftiS7K^"eii^* 

?L^k^. nS^LK'^t- 4-21 B *5 {Cl^Sft-^-T S o ^ iSfF 

1 5 
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> P3 (P3x63Ag8. 653)(Kearney, J. F. et al., J. Immunol. 

(1979) 123, 1548-1550), P3x63Ag8U. 1 (Yelton, D. B. et al.. C 
urrent Topi s in Microbiology and Immunology (1978) 81, 1-7) 
, NS-1 (Kohler. G. andMilstein. C. Eur. J. Immunol. (1976) 6, 5 
11-519), MPC-11 (Margulies. D. H. et al.. Cell (1976) 8, 405-4 
15), SP2/0 (Shulman, M. et al.. Nature (1978) 276, 269-270), 

FO (de St.Groth, S. F. and Scheidegger, D. J. , J. Immunol. Meth 
ods (1980) 35, 1-21), S194 (Trowbridge, I. S. J. Exp. Med. (1978 
) 148, 313-323), R210 (Galfre, G. et al. , Nature (1979) 277, 

131-133) mib<iifMizmm-^n?>o 

tztA.it. ^ J\^:^y- ^ y ^(D:f3{k (Kohler.G. andMilste 
in, C. , Methods Bnzymol. (1981) 73, 3-46) ^ {C?^ C Tfr C t 

{fTjfyjc^Uyi/Un-yU (PEG) . -fe^^-r-^^^l/X (HVJ 

X MIB ^ n '-■^mM^(DmM\^UMU R P M I 1 6 4 0 m^^. 

1 6 
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iiw-i^^^m 1000-6000 mm) ^mn s o - s o % cwx 
. ^Aj>Lx±m=^m^-t^mn^uoMir:itKj:iioy^-(yv k- 

^^^ti-^m?^) -^^mf a C i {C J; n^o JisBHAT 

a.flfeJC, bhU>^N'^<&i n V i t ro-ebhTFtc^f^L. m 

$-i±. \z h T F -^(D^^^j&^m-t ?>mm<D\i h^i^^m?> c t h 

X^ ^ C^'S^^ I - 5 9 8 7 8-^^^#RPJ o $t>(-. b htai*:* 
B:^<0±X ttz1,t — ^(D U^N'- h y -<£:Wr -S h 5 X rJ' 
m^K^mtfi^ h h T F^S:-^ LTJtb h T F inl^^m^aBBS^lR 
li L. C n^^^^b^ "^b hTF{C>c*t-'Sb h tn:^*:^^ 

^iLTt>J:l> cmm^mamiikmm^wo 9 4x2 5 5 s 5-^12^ 

wo 93/12227 WO 92/03918 

wo 9 4/ 0 2 6 0 2-^^iJ#M) o 
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^•y ^ u -i-j\^ifCi^(DUm<Dm^^%m 2 JC^f*:6<J{CtB^f -So 
C CDM{c:;fel^T«. ATR-2, 3, 4, 5, 7 S. th' 8 <h $5^ -5 6 

ffl-rS C S*<s A T R - 5 ;e><#{ciaF^ H/^o 

3 . m^^m^w 

O^ffl C <l:*<-e^ S (M^t^x Vandamme. A.M. etal.. Eur. J 
.Biochem. (1990) 192. 767-775. #M) o 

t h T F JiT:^*:©or^ (V) m^^^i- K-r-SmRN A^#i|-r -So 

mRNAO#«l«. 42^^60:^}*. '^J;t{^. T - > j@ vC.x j£ (Ch 

irgwin, J. M. et al.. Biochemistry (1979) 18, 5294-5299) ^ A 

GPC^ (Ciiomczynski, P. and Sacchi, N. , Anal. Hi ochem. (198 

7) 162, 156-159)^{CJ; «9^ToT:^RN A^PM Ls mRNAPurific 

ation Kit (Pharmacia^) ^^Mffl LT g fi^cDm R N A ^p^-^ 

o ^tz. QuickPrep mRNA Purification Kit (Pharmacia]^) ^ffl 

1 8 
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m^n/cmRN t»iS5fe^»^^ffll^Ttli#V^^® c DN A 
^•^fiit-^^o c DNAO^^ti. AMV Reverse Transcriptase Firs 
t-strand cDNA Synthesis Kit ( ^4: -fb X H ^± iSl ) m^m^i^xn o 
o tfz^ c D N A©^^*J«t O'JtipS^fT^ 5' -Ampli FINDE 

R RACE Kit (CiontechM) *5 J: O' P C R l>/c5' -RACEj* 
(Frohman, M. A. et al., Proc. Natl. Acad. Sci. USA (1988) 85, 8 
998-9002, Belyavsl(y, A. et al.. Nucleic Acids Res. (1989) 17 
. 2919-2932)^ ^^ffl-r -5 C So 

n-t^o ^LT. s fi^ if -5 D N A©J^sge^j^^^©:erj*. Mx. 
. + «>pf^ u-t'f' V ^ >( > - I ^ - B y mmK ^ ^ 

cn^. (C^^) <&=i- SDNA^ 

mi^MB:=¥-<D^mit. tHi^mm (HM) ^tzUmm (LM) 
- F-t-SDNA<^SiJ>!ri:i^^^^ ^ - {C^ iA X. -c= ^ ± $ffl ^ IH ^ 

4>ctl/^ (WO 9 4 / 1 1 5 2 3-^4^j^#M) o 
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iiL^^^^^ti-'^LH-a^iiin^ it ^ fci6{c. it j: ^t-wp^ > ^ h 5 > x 

X - y ^ LT i: (Ebert, K, M. et al., Bio/Techno 

logy (1994) 12, 699-702)o 

m:tl,i. -5 tn:#> t hm>fb (Humanized) tn:#:<£r^ffl 

^ ^ -\z.ii^^]LAjX'm^\z.mA\.m^^'^^ :i tizjiirin^n^o 

h hM>fl:in:#:«. S^fiK (reshaped) k hta:<*:«i: ^> $ 
(CDR ; complementarity determining region) htrL#: 

2 0 



wo 01/24626 PCT/JPOO/06802 

t» JiPl^ S (g)C^m#fFttil42^^^^H: P 1 2 5 0 2 3 
^<^n. wo 9 6/ 0 2 5 7 6 ^^^#J1) o 

-7 ^ Xtfii^cr) C D R t h h tfii^ (D y ly - A U - ^ $M. 
^ (framework region; FR) t ^T^i^ir ^ X ^ izl&ft L fzD N A 
i2^J^. C D RRD^ F RiS5;5"0 5^fiS^^{^^-^<- 5 yZr-t?>m^ 
^W^S J: ^ {cfpM L/cii[M®^ U3*7i^U:t5^ K^:^^^^-(!: 
LTffil^T P C R^fC ct *9 ^^^-5 (WO 9 8 / 1 3 3 8 8-^4^ 

C D R ^ifh LTi«M$ fc h !n:#:® 7 U- A "7 - ^ fl^ti. ffi 

<DT i J m^^Mi^LX h (Sato, K. etal.. Cancer Res. (19 
93) 53, 851-856)o 

m^ti. m^ii^nrnxit^ Crl. Cr2. Cr3, Cr4<^. L 

o 

Wffl T ^ 6 o 

2 1 
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b, c, d. e, f, g, h, i, j, bl, dl, b3S.O'd3 
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BB^J^W-r -S^^- 3 > a , b, c. b 1 SO^ b 2 ^ffl l^y^o 

FRl CDRl FR2 CDR2 

1 2 3 4 5 

12345678901234567890123 45678901234 567890123456789 0123456 
Z37332(a) DIQMTQSPSSLSASVGDRVTITC KASQDIKSFLS WYQQKPGKAPKLLIY YATSLAD 

S68699(b) 

P01607(c) 

S65921(bl) F S— T 

X93625(b2) B S 



FR3 CDR3 FR4 

6 7 8 9 10 

78901234567890123456789012345678 901234567 8901234567 
Z37332(a) GVPSRFSGSGSGTDFTLTISSLQPEDFATYYC LQHGESPYT FGGGTKVBIK 

S68699(b) Y 

P01607(c) Y 1 — r 

S65921(bl) Y 

X93625(b2) Y 

^rb-bj. ri-bj. r i - b 2 J icit^g ti^^ u 
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TjkL. t h T F ^mm^ ay r ^ ^ -xm^mm^^m ^ms 
-etrt hTF^mmi^ CT F izji^]is.mmmummm 

5 . ^i^mmm 

{i\ in:^*:®»f>T- i LTti. Fab, F (ab' ) 2 . Fv. ttzit 
HmmL< i,iLm(DF V ^m^fJi V > :/J - X-m^^ ^ -i^ tz > J\y ^ 
x>rvFv (scFv) *^^tf t>nSo 

tn:#:^^^. M ^ ^< ^ > . > X mm L tfL 

xmm,^-±^ Co, M.S. et al., J. Immunol. (1994) 152 

, 2968-2976, Better. M. & Horwitz. A.H.Methods in Enzymology 

(1989) 178, 476-496, Plueckthun, A. & Skerra. A. Methods in 
Enzymology (1989) 178, 497-515, Lamoyi, E. , Methods in Enzym 
ology (1986) 121. 652-663, Rousseaux, J. et al.. Methods in 
Enzymology (1986) 121, 663-669, Bird, R. B. et al., TIBTECH ( 
1991) 9, 132-137#M) o 

s c F V tfii^<DHmv t L mv $imt ^mi^-t ^ c tiz 
. V yti-. i?^ L < {±^7^5^ K u > ti -'^^Lxmm-^n^ (hu 

ston, J.S. et al., Proc. Natl. Acad. Sci. U.S.A. (1988) 85, 587 
9-5883) o s c F w iz^ii- S H M V ^ *> «k 0^ L M V « . 

m^iz^i^ t Lxmm^tifzi><DCD\.^-tn(D^^x^'oxh^^^o 
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s cFv^3 - K^-SDNAii^ Mietft^*:© H li * ^ W H ^ V 

F-rSDN A. :fe <fc ® H LMi 

t. fz. — B. scFv^n-F-r-SD N A*^'f^^$ ttS ^ tl h> 

tn,i$i(Dmmm t Lx. ^s^} zi-ji^ (peg) 

tTb<x^ ^ o f^^. tfii^(Dmm:^'&it^<D^mi^^^^x-tx 

i- J\y^mm&^i^^'^^'itX§tm^ -it ^ ^ tt^X^ -^j^t^-rn^r 
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u ^ — ^ — / y > — (human cytomegalovirus immediate ea 
rly promo ter/enhancer) ^^^f ^ Z. t.i)^'^"^ ^ o 

— :5^~/j:>/NV-!f-<i:LT. UVu^^)V7.^ if- ^) :^ - ^ ^ }\^ 
7.^T^Jt?^)\^7.^ % T y ^ ^ )V 7. ^ ^ (SV4 0)^CD':7^ 
j\/ 7.-f X3 ^ - ^ / 3.y /\ y - ^ ^SVWit hJinvy-i/3> 
•7 r ^ ^ - \ a (HEFla) ^liz <D^^mmU^^o:>^ u ^ - 
- / j:^y y^y^-mt^^\i ^ici^o 

S V 4 0 yo^--:J'-/'Ji>'^N>1^-^Mffl-r'5^^«Mulligan 
h><D:^m (Nature (1979) 277, 108-114) {c J; t) . tfz^ HEFl 
a:/pt-:5'-/Ji>^N >-9--^Mffi^<2>Jt-^{iMizushima 
^ (Nucleic Acids Res. (1990) 18, 5322) K> . ^^JCitfe^ 

Mit^^^lfil^^-a:^ d <!:;6^-e t -So n * - - «t t T . 
it I a c zyp^'-rJ'-. a r aB::?'D^-:5'-^^t/'5Ci;6^-e 
^ -So 1 a c z -^^ffl-r -S^^{iWardt>®;5-^ (Natu 

re (1989) 341, 544-546; FASBB J. (1992) 6, 2422-2427) IZ 0 
X *Sl^{iaraB-rD^--r5' - ^m.m-t ?>m^ it^etter ^ (DZffm 
(Science (1988) 240, 1041-1043) id J: 0 ^^"T S C «J: ^ -5 o 

izm.^-^ ■\± V e \ B 'y ^± J\yW,n ile\, S. P. et al J. Ba 

cteriol. (1987) 169. 4379-4383) ^mmirtlU ^\.^o -eUT. ^ 

❖ iCLT (refold) ^ffl-^ 
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JUX. ^ ^-^^ Jl^X (BPV) ^©SJfcOtO^ffll/^'S 

M^i^ ^ -it. - t> - t LX T ^ J V =1 iy h ^ > X y 

5 --t? ( A P H) it^S^^. ^^>'>^:^-4f(TK) life?. 
® ^ 1^ > ^ > rJ'* T - :^ X * U -> yl/ h ^ > X -7 i 5 - 4f ( E c o 
g P t) mm^. i^t KaH^jg^c^^ (d h f r) MBlrm^^ 

HO, COS. ^Jin-v. BHK, Vero, HeLam^^X 

mnm^^tlfzm^mm^ in vitro*^«in 
V i V o LTgfi^ i-t-^!n:^^^^^$ it-So m^m^cD^m 

{d:^^®:^^{c^^feC>^T^o ^J;t(^x ^ft?g[«hLT. DMEM. ME 
M. R PM I 1 6 4 0 . I MDM^^fflf a C <i:*<-e^. -^f^ JJ^ 11 Ifil 
a (F C S) ^cDlfiimM?£^#ffl^-S C i ti-e^ So 
7. it^^o^ii. 3(tM 

if. -fxi'r^ ^Atl'pU^m^^fzti^J^t LTx Hyper D, POROS, 
Sepharose F. F. (Pharmacia Sg) t> tl -S o -€-©fifex ii^O 
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Ci^^'^^'S (Ant ibodies:A Laboratory Manual. Bd Harlow and 
David Lane, Cold Spring Harbor Laboratory, 1988)o 

8-1. ita.mmmfLm^m(Dwm<Dm.±ffm<Dmi^ 

t fz^ Jiiao b h^'fbtn: k h TF^i^^<-i^ a > r i - b 2 j ^ 
HJfei^J 1 iC^-tW}m'ty'Jl^^iZi5\,^X^ b h T F jt<K?^#-W 

6 1 mg/kg© b hM-fbtn: b h T F tfiW^<'- a > r i - b 2 

J ^ 1 ilF^tCl (nJ^MrttcSmS-^Lfct C6> 3 iSFsl 

ifii =K IIS: 1^ Jil ^ ^ n o 

tfz. *^B^(Db hM^blrtb h T Ftn:<*:©S#JC J; ^ 

:/Uy*y"T-^^^2|c (sFMC) RZf h ^ > > - r > h a > 

b>lll (TAT) mm(D±^i)<^m^tltZo * 

8-2. ^^^{cSast-'6Jto?SM@7T:ii4^ll0^mS&m®5i^. 

3 0 
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8-3. ^mM^<D^m ' ^m'^mcomm 

8-4. l&Mlfil^JECD^Kr • ^0S&ll®5tM 
8-5. Jfll«4']^rJ¥{-j^H^^^B©^B& • 

mm-t ^MmmmKM'^km. mMiiD.^&. mm^k^m. siio'ifttw* 

—^iz-D^i^m I kg^fz «9 0 . 0 0 1 mg*^ <^ 1 0 
0 0 mg©|Bffl-eig{i'n'5 o * ^ l/Wis 0. 0 1 1 0 0 mg/kg. if 
^L<«0. 1 1 0 mg/kg©i9:#«^il^<C -So L *^ L 

t^i)<^. :^mm(Dtn.h h T F ia^: ^ # WT -5 ;?^0^J {i C tl e> O S 
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^iC L -^.TM^J-ffct" C: (t ^ (Remington's Pharmaceutic 
al Science, latest edition, Marie Publishing Company, Easton, 

fay K V . :^ 71/ ;K ^ b' — y T - . :^ tJC i/ y yH? n 

-x:^^y':7A. m 'J t ^ jum-^ h v t ji^^ >m± h v ^ 

. T5t'T=fA, ;^-tf-r>. 7j^yj^5^i^>'rry3->'i/. 
y y > ^ ir V -iz V >^ zf ^ \f u > ^ v ^ - ji^^ •7 -i? y > ^ /n* 5 7 

^ X'tT ^) Jl^T JV zi - Jly^ ;^-rT y b hlfll^T/l/^^ ^ > 

(H S A) > -7 h-Ji^. v;i/b' h ^ i7 h -x. E^j^Jp 

^izmML. :inizm.mW±M. M^ii^VweenSO, Twee 
n 2 0> -if^^y^ b Mfll^T/l^:/^ >^«-iDX. t) ® ^^ffl f -5 
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h hm«IH^^3- Kt-Sji<£^ ( Bg^iJ#-§- : 1 0 3 ) ^K^Kg^ffl 
flSfflU^'^^ ^ - P C O S 1 A L^^^ - (hTF-pCO 

^flgi^K PMM2(FERM P-lA17 0:>lZJLU^hxn^. U 

pCOS l{lHEF-PMh-gr 1 (W09 2 /1 9 7 

5 9 #M) EcoRl^JcfcO^Smal ?i>fbiJl J: «9 tfii^iAB:!^ 
^m^L. EcoRl-Not I-BamHl Adaptor ( 
IfeMit) ^mm-t^CtizXiommLfZo cn^. lmg/mL<:DG4 
18^^*-r'SRPMI 1640 (20%FCS hIL-6:4 

h^^HT-irtfif^ (Ame r i can Di agnos t i ca) ^ 
PMM2/TF226^#/Co 

r e n t ) S.C;f3ae?^^#A L^i^K P MM 2 /T F 2 2 6 4 
ng/mL© t:hIL-6S.O'2 0%'t7 v/ JJ^ ifil ^ ^ ^ t? R P M I - 1 

6 4 0 iZ^\i^X^m LtZo Z.O LXnM^^tfzK PMM2/'TF 2 

2 6 agi!aS.Cf PMM2/'p a r en t«ilia^SiJ>irCDSC I D 

(A#5fe rB^iJ'lx'T. Six TilM. Wm^mm 2 2 g) © 
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mmm(D^Ti^x i o ' m^mL. mm&o^ mmwm. mm.^ 

'^m^y ^ u y (sfmo mm^ s^o^hD^fc:- 

>-r >^ h u > >ui m^i^ (TAT) mm<Dmit^m^fzo 

7 Rzfm 8 tz^-rm^D. t hm.mm^^B=^i()<mA^ntzmm^i^ 

fzo c:n«c*fLT> \i hm.mm=i'Mm=?-i)<mA^tii:\,^t£\,^mm^ 
it^{:>t£T()^-ofzo 

y T-^-^^: (sFMC) S.tJ^hP^^k'V-T.V^hnVt'^III 

(TAT) (DisLm^mm^t. t h*a^H^iteT;6^#A$n 
^mi)^mnLx\.^^z.ti)'^7n^tifzo cnjc^Lx. h hm^H^ 

itfe?*<#A$ nTi.^/j:c>iBfla^^m L/c^'i' x{c*5i>Tti. lute 

<Dm.m.m.m-mm.^^mmc[>±^\,tM.^tifii)^^fzo 

^ 7.\z^\.^x\t. ]Ss\.mmmyLM^mi)<MimmwmLx\.^ ^ z tfj^n 
m^ti. i^mn(^Wimij'^. ^mmm.mycM'eT' jvmmtLxmmx^ 
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^mm 1 * ■f' tc *j s t hM>fk" h T Fmi^^<- 

a > r i - b 2 J (D^m^^M Ltzo KPMM2/TF2 2 6^S 

ciD^^:^iB^^uT^m. 7 wmw-i^m 2 2 g) jc^ 
*5 > mmKm^m(Dni^i)<mm-^ nfz<DT:'^ i^mm: 4 5 j: *9 1 

mg/kg© t: h M'fbta: t h T F a > r i - b 2 j ^1 iSPal 

(c 1 I5I#Mrtt9:# L^o -ecDJtm. t hSi>fb*T:t: h T F in.i^y< - 
B > r i - b 2 J 3 B'^ici,tm^hi^^iimm^^m^Kk±K 

ttz. 3 m g O fc hS-fklTLfc h T Ftn:^*:^<- a > r i - b 2 j 
©-^06 B @ {Cjfiilt4^©^^#:7 >f y -T-^-^^: ( s F M 

c) mm^^xt^ hu>t£>-T>^ h^>i^>\ii m^i^ (tat 

h T Fin:#:/<- 3 > r i - b 2 j « @ ii 4^ H S SB ^ 3^ 

mmm 3 . 

^4^m2. 99-5. 81 kg) iz^m'^m7i(.iZXmmLtzl?S <Srl mg/kg/ 
hr (2 ml/kg/hr) ©fflS-^e I^^#MF*3 Ic^gg^A L :feo t hM^t 

i-b2j ^0.3 mg/kg (1 ml/kg) . Mmmomi^i^i^^M (20 mM so 
dium acetate/ 150 mM NaCl, pH 6. 0 ) ^1 ml/kg . -^-n-etlLPS 

3 5 
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ji:^ M 
(n = 4) 


(n = 4) 


LPS^Afu 






LPS^A^ 


y D h O > t' > 

I^FbI (#) 


11. 1±0.3 


15. 8±2. 3 


10. 9±0. 3 


11.7±0.6 


skm^y^-y'jj 

(mg/dl) 


150±20 


90 ±20 


170±10 


160±20 




0±0 


43 ±14 


0±0 


8±4 



^mm 4 . 
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m^^U 3—4 il. ■f*:a:2. 97—3. 99kg0 4iCD:^ — 1f ;U (J£B 
o :^^:5'>f ifyl/^^r V7>'U5 >S.O'^m-^I^^L. :&:&F«3^#M<& 

^LfZo itmi^iC:/] y^-'r J\y^ 0 0.5 % V h' :^ y - Jl^^mA L fz 

cmjcfci <s cfc 9 L /Co 3055-^. M^-^ ntzit^mmm^mi^L 

-fbtlth h TFirt a > r i - b 2 J itO. 3 mg/kg 5 mg/k 

n-5Jf[i:^fiM{i^iJ> L^o tifeoT.. t hM^ktftt h TFi^:'^i^:;^>^' 
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^ 5 



• 



PCT/JPOO/06802 































0. 3mg/kg i. V. 


1. Smg/kg i. V. 




(n= 2) 


(n=2) 


(n= 2) 





20.8 


1.4 


0.0 
















21.9 


1. 1 


0.4 


(mg) 




21.4 


1.3 


0.2 



:sLZj^W}Mmmmit. ^<^^Ai6/-c20G t^^^fe^TI^aw^^ < l 

ii^^i&3~5^. #:M3. 55-3. 99kg«Dit©^ — if ^'V (JSB 

-^iHLrnn^^ -y^^mmL. ^m^mm^^^:^ - ttzo ifii 

-e©^15:»-PBlJfll^«^li^ L> ifll^?^^{c J; ^jtoWKS^Pal^^iiJ 
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b 2 J (iO.3 mWg mg/kg ©ffl S"??" i^^i&Mlfll^?^^ 

m 6 









t hM'fk 






iJtt hTF 


litt hTF 




(n = 2) 










0. Smg/ 


1. 5mg/ 






kg i. V. 


kg i. V. 






(n= 1) 


(n= 2) 



itmmmmm C:^) 


12. 2 


7.2 


3.5 




+0.9 


-4.4 


-6.2 



4-5 il) ^^^^-JlyS-^l 0 mg/kg. im*5 J^CJf'^ > h 
y<jVl£^-Jl^l 5-2 Omg/kg. iv^^TJC. ^^^WmLX^W] 
M^MtU L. ;J1^iSi&Mct i97:r7y'7">f:/77^-7^>'l/ (3-5 F) 

t hMittn, b h T Ftn.i^^<- 3>ri-b2j{iO. 3 mg/kg 
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V? 3 > r i - b 2 J it'^m(Dmm^^ < jpm t fco c © c i 

ib^ih. t h M-fblfL h h T F tn:<^^<- 3 y r i - b 2 J i,tiSs.mm.m 





















1 


1. 06 


2, 15 (203%) 




2 


0.74 


1. 45 (196%) 




3 


0. 82 


1.78 (217%) 




4 


0. 75 


1. 15 (153%) 


trtb h 










5 


0.78 


0. 96 (123%) 












6 


0. 86 


0.98 (114%) 



3 > r i — b 2 J t^^^m^^< V >om^=^^nttzo KPMM2/TF 

) izi^mLfz 6-7 iirBi^{ciia/h^ijr*<ffiii^^<fis^cD|t,i(i^ 1> 
\.^Kt£0. mmfLMi)iim<Dwmi)<mm^nfz<D-v. nm.^^ 9 eg 

\Z\mz Xkg(D k hM^bin: t h TF ifii$.^<-'J b > r i — b 2 j 

y >601. 5 lU/kg, 1900. 3 lU/kg. 6487 



wo 01/24626 PCT/JPOO/06802 

.3 lu/kg^ z'^mmwmwaih-t i>mmm^^ :V^^T{-SJi6iit? c 

3 > r i - b 2 J t^^mn-it. S-^oi Q^;6^t>ifii^jN^ti:©lHim;6^ 
Bmi^itt^mi)<m^Lfz (SI 4) o 

1 . pt^m b h t f of^jgi^ 

^^MhhTF (shTF) {iJe(T©J:o{cfF^Lf;o 
h h T FCDmmmm, (2 2 0#@CDT5y^) iiiT^FLAG^ 
yf- KM 2 {CS^L^^©^3- K-rSjie^^. Pf^lr'^^fflJiaffl 

©^m^i?^- c^^-^^ ymmm.&'T-. d h f Rita^^^ti- 

) <cjf A L. C H OSfflJiajcSA L/To bhTFCDcD N ASe^JttJa 
mes H. Morrissey^cDiJ'g- (Cell(1987) 50, 129-135) ^#%tcL 
/Co C©pr^MthTF<DiifK^Bfi^JiT$y ^K^fJ^BB^J#-^ 1 
0 1 1 0 2 {C:^ t /Co G 4 1 8 tc J: <9 H^J-fe U iS' a :x L . ^ 

m^mm^mmL. $ c>{c^ h h i^^-t?-- h-elil^^t^i^*^{:)•. s h 
ccomm^MMmi^mc ho-s-sfmii cg i bco) x-m 

« ShTF ^^t^^m±m^mtZo m^m<D 4 OmMhUXig 
MM«^g(pH8. 5 ) -e 2 f&{c#fi! L. 2 0 m M h U X J^^MW 
?S ( p H 8 . 5) -e^^fe>fbL/: Q-Sepharose Fast Flow:^ ^ A (1 
OOmL, Pharmacia Biotech){C^iP 0. IM N a C 1 
irlRlM«?£-e^^^> NaCl©^^^0. SMiL. shTF^ 
:^5A*^t»^aiL/i:o %h>ntz shTF 2 , 5 M <h ^i: 

S cfc 9 i^m.mr ye^^ M.^jm^. ( 1 0. 0 0 0 r p m 

.2 0:^) iZ X ^ ^mm^W^itm.^ "ittzo ±»^Butyl TOYOPBAR 
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L (3 OmLW^OSOH) tdj^^jpL. 2 . "m cD fif^^ T > ^- ~ -t? 
A<£r#t:5 0mMhU XJg^i^ffi^^ ( P H 6 . 8 ) X-m^LfZo 
5 0mMhUXJg^M»?St(pH6. 8) if. iS^T > - A 

2. 5Mi)^^ oMtX'ummiznf. s hT f ^mm^'ittz 

0 s h T F ^#tr t°- li^^^Centri-Prep 10 (T ^ ^ XM 
mtfzo ISOmM N a C \ ^^tS 2 0 mU h V ^i^mmmm C 
pH7. 0 ) T^^tS^b L/r T S K g e 1 G 3 0 0 0 S W G ^ A 

( 2 1 . 5 x 6 0 0 mm. T O S O H ) {Cii*i?S<&^]ta L . shT 
F©t'-:J^®:^^|llJRLfCo Ctl<£rO. 2 2//m(D^y:/-5^-7-f 

ju^f - xmrnmrn ^i^m thTP (shxp) tttzo una^ 

2 8 0 n m<D^^7HR3t^tll^ £ = 4 0 , 1 3 0 . 4 
3. 2 1 OiLT. ^i|54®MS^^ti} L/Co 
2 ■ tnCT F ^ y ^ P - 

1 . b h T F ©Jitlil 

t ^fl^^*^t>©T F©3|tM«. I t o t>®;^5* (Ito, T. ^ J. Bio 
chem. 114, 691-696. 1993) l^mCxn-^tio •tfit>'^. t MJ&SI 
^1 OmMig'fh^Vif^i^V. lmM'7.y'fl::7x~>'l/^5^yl/X7l/7 

lmMv^-i'y:/pli>'i/7yi/;fo:7;i-X7a: - h*5cfcC/0. . 
0 2 %T v'^t:^ h U A^Sr^t; h U X (TBS. pH 

7. 5) i^:^-r x^. etm<£:^r-i? h v-^HJiiiiL. #t>n 

/cMJ3g«&*^ 2% Triton X-100 ^#i;±iei^lf ^ 
LTT F^nT^^b L/^io 
CcOiM*"*^ Concanavalin A-Sepharose 4B:^ 5 A (Pharmacia) 
a'JtT Fii^:^^-^^ -li-Zc Sepharose 4B^5A(P 
liarmacia) ^ffl l^X T "7 >f — 5^ >f — a ^ h 5 7 ^ — ^ff ft 
^TF^#/::o dtl^ (PM-10, Amicon) "CaiJiL. i^S! 
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erican Diagnostica) t V tJ — i- Jl/ifiW (American Diagnosti 
ca) ^*a^-ti:/cSandwi ch ELI SA-^. m^^MT F ^ 

t tzmmm^a(D^^mit. 4-20 %mm^myf^ u r ^ u ji^t i f 

o 

3jt^hl>TF i^l 0 ti S /ml) ^^^«CD Freund©^^ 
T h (D i f c o ) tm^L. ^L-fk L/c^. 5 B a 

1 b/cl^iittv^y^ ( S:^^:^ + ->'l/:^ U ©KSPJ^TJ-. T 

, 18S.O'2 5B^{C(iFreund cD:f ^t^T a. h <t 

^iLTS 2 BgiCPBS -el&f? LfzT Fmm^ 5 g/vi/X-e 

*tji/'5cD-7«>x^jio - via list* p 3 u 1 .h 4? u f- u > i?' y =1 

R PM I - 1 6 4 0 mm (JetTR PM I -:^Jfe<h-rS) (Life tech 
oriental) IcmML. 9 6:?^:7'^'-h{ClEov«^7X(co^4 0 0 

:KmmLfzo m^'^. i. 2, 3. 5 b s {citm©^«^H a t ( 

izB:^MM^ O'condimed HKBoehringer Mannheim GmbH) 

t?R PM I (J[i(TH A T -:^itfei-r S) {C3i^t-6Ci:-??. 

Tisox ^ y ~~ v^^-eii^ L/^^^-r y y k--v« 2 hiors^ 

i^^^n o ^ t-Q i7 u - yitLfzo 
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- ^^S:]^*^ Ltio mi^ntz^ a - >lt HA T-^mi)^ t> R P M I - 

Sf^tc J: «9> T Y /y T ^ ^ - Y \ I a ^-^^it :7 r ^ ^ - X .h O 
< ffiWr-S^^*: 6 ^ ( A T R - 2 , 3, 4. 5, 7 R 8 

3. 1^7K©f^^*j cJ:CKtn:#:©mM 

in vitroTi^ft L/c/^'1' K - 1 0 ' ab t> C 

©KJ^rtic^^ Lfio ^ffi^ 1 --2T^U-^m^i)<m±Lfz^^ 

K7K;6> ^©trtf^cDi^iKW. Protein A7?7 ^ A (B:*:>y>r->) 
ConSepLClOOv'X-r A(Millipore) ^ffll^T^f o/co 

4. Cell-ELISA 

2 (Fair D. S. b>x J. Bi ol. Chero. . 262, 11692-11698, 1987) ^AT 
C C ct «9 *A Ls R P M I > 37'^. 5%C02> 100 

Cel l-ELISAfflT^^U-hJi, 967t:?'U-h{CJ82,^ffl 

iia^ 1 0 ^ L. ±fs^#-r i a^m^. 

l^l^T U ^'^^W^St^^^R (PBS) ■e2|5I^Jfe^L. 4%/N'57h 
yUATv^lz-r t (PFA) ^ira^-r?Jc?^T-t?l 0 ^a-^B-T'S C 

i-tPS^^h^S C i {C J; oTf^M L/Co PFA^^*L> P B S 1? 
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1 % B™A *5 ct 0 . 0 2 % T >^>fb^ U "i? A^#t?T r 

Ce 1 1 - EL I SA{iJE(T©«fc9«cfTo7to -t^Sty^. ±15© 

L < «^^'r U K-^^«±M^ADx.T^ia-i? 1 . 5 NfTb^S 
^B^-ar/Co 0. 05% Tween2 0^#-trPB S T^#^> T 
jvij V y r ^--if^m^Lfz^^^^^:^ I g G (H + L) 

(Zymed) <£r 1 1^ Pb^ S $ -a: . 1 mg/ml O p - - h o 7 x - 

>H/7f^x:7 i - h-i- b V ^ A (Sigma) ^miB LT 1 NfFh1^{c 4 0 5 
/ 6 5 5 nln^c*>{:^ ^ IS^^^SiJ^^S C i-^. J 8 2 «BJia{-*S'^ L 

5. y r ^ ^-Xaim^'^^ntLtiTF^m^^m^^ 

5 Ojti lOSmMCaC 1 2 *5J;O*0. l^'^Ti/JtoMT/l/'/iV 
^^t; h U Xijt«^ii:^J^fiS (TBS:pH7. 6){ClO//l®t 
M!&fil*^fc h D ( 5 mg/ml) (Thromborel S)( 

Boehring) <tlO)til©'7T^:5'-VIIa (82. 5 ng/inl 
) (American Diagnostica) ^^^IQL. ^S.^ 1 i^r FbI R $ -ti: S C 
i-^TF/Factor Vila m^i^^^M^^ -it fz^.. I 0 fi I comMMm 

10/^1 ©Factor X^f^ ( 3 . 2 4 5 // g /ml) (Celsus Laborato 
rise) ^j^in Lr 4 5 :»-PB^SJS$iir. 0. 5M E D T A ^ 1 0 
1 miJQ-t^ c:<i:'eSJS*lhJ6^o CCtcEmM S-2 2 2 2^f^ 
(^->fb^ma) ^50/^1 mU\ 3 0 ^m(D 4 0 5 nm{C*5{:^ ^ 
o TT F © Factor Xaj^^Stti L/C o C<D:^^tr 
iix TF/Factor Vila ^^^iFactor X <i: © iSS ^ HE W -t" S In: f*: © 
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r^moJE'^ h hSk^ (=i-i^>/<xj';i-) >£.ffli^, Z<D 1 0 0 jj. 1 
(Cii^fCftiR LfctltT Fiit#:^?^ 5 0 u I ^JiifD LT 3 7 "Ce 3 ^ 

(1. 2 Smg/ml) ^;^i!nL. Jfll^ /{><^ @ ^ T O It Pal ^ Jftt^^ 
m^mm^^m (CR-A: Amelung)l:'fiiJ^ L/^o 

7. tn:fj^©T-r V ^ >r >^©^^ 

J ^ ui--j\y^i^T ^ V ^ H > h (Amersham^t]^) 

^ 8_ 

tnlTF^- J ^ a - ± Jly^i^(D ^ A J ^ a ^) > T ^ V ^ 

ATR-2 IgGl. k 

ATR-3 IgGi. k 

ATR-4 IgGl, k 

ATR-5 IgGl, k 

ATR-7 IgG2a, k 

ATR-8 IgG2a, k 

##g>J 3 . fc h T F izS^-t ?>-^ ^ 7.^ y i7 a - i- jl/tfcW(DV m 

( 1 ) mRN ACDPM 

##M 2 T^#^^^-r :/ U K-'7ATR-5 (I gGl /c) ;6>t>m 
RNA^Qulck Prep bRNA Purification Ki tCPharmacia Biotech) 

K--7Mfla^atiIi^»?gt?^^{C;J-x* >?:^-f X L. ^ y =f (dT) 
- JUu - 7. > ti ^ A{CTmRN A^ffiM Ls Ji ^ y -.'U^t® 
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mm 

(i) H0 VM^ c D N A© ^ o > ^ 

Ft-^jt^T^® ^' n > 5' -RACE ^(Frohman, M. A. eta 

1., Proc. Natl. Acad. Sci. USA, 85, 8998-9002, 1988; Belyavsky, 
A. et al., Nucleic Acid Res. 17, 2919-2932. 1989) tc J: o 
fZo 5' - R A C E ^{d Marathon cDNA Ampl i f i cat ion Ki t(CLON 

TBCH) ^m^^. mr^it^y h^n<Dm:^icvt'^xn'otzo 

BUHB©ck 9«cLTMML^mRNAJ^l fi g^m^t LT. ^ 
hmn<0 cDNA synthesis prlmer^in^. a^fe^»^<h4 2 tJ. 6 
O^Pa^RlS^-tt-SCifCct^ cDNA-^CDJSSfe^^^fo/•Co Ctl^ 
D N A U y 5 - -If I . D N A y # - R N a s e H -e 1 6 °C . 
1. 5 mm. T A D N A Ji5 y ^ -4fT? 1 St. 4 S^f^S^S^ 
■li: -5 C i {C J: ^9 > 2 c D N A ^ L o 2:*:|JcDNA^7 

T4 D N A U ;^f--tf T 1 6 "C-^ — C i i^ct «3 . 2* 
^ c D N ACDMSSt- c D N A T ^ :/ iJ' - ^ i^iig L o ^mm^^ 
lilOmM Tricine-K0H(pH8. 5)> 0. ImM 

E DT A^^^-^ 5 0 m\^^n\^tZo Ctl^mmt LTP C RICJ: 

»y h j^#CDT iS^-r rJ' 5 ^ -7- 1 3' -#J^5-rv 
-{cliMH C - G 1 -r V- (@E^J#-^ 1 )(S.T. Jones, et al. . 
Biotechnology, 9, 88-89, 1991) ^^fflL/Co 
A T R - 5 K#:Hii VfS^JC^-r -5 P C R^?iK«. 1 0 0 1 cj^ 
icl20mM Tris-HCl (pH8. 0). lOmM KC 

4 7 



wo 01/24626 PCT/JPOO/06802 

1 . 6 mM H . ) 2 S O 4 X 0 . 1 r i t o n X - 

100. 0. 001% BSA. 0. 2mM dNTPs (dAT 
P, dGTP, dCTP, dTTP). ImM MgClz. 2. 
5jr^.yh©K0D DN A^^ V "7 --if CM^^m) . 3 0-5 
Opmo 1 e (DT ^ -':f^ ^ 1 mXJ^izUH C - G I Zf^ ^ 
T-. J^O'cDNAT ^'^iJ' -^i^iig L/:: c D N ACDK^M^m 1 

~ 5 1 ^^m-t^o 

P C Rit^^irtlhUM Thermal Cycler 480 (Perki n-Blmer) ^ffl 
9 4 "CtCT 3 0 f^Fa^. 5 5°ClzX3 0^m. liViZXlH^m 

(i i) L li VM:® c D N A © ^J' D > ^ 

K-r -Sitfe^® D > 5' -RACE i£ (Frohman, M. A. et 

al., Proc. Natl. Acad. Sci. USA, 85, 8998-9002, 1988; Belyavsky 
, A. et al.. Nucleic Acid Res. 17, 2919-2932, 1989) iZ X 0 f} 
r>fZo 5' - R A C E ^iCJiMarathon cDNA Amplification KitCCL 
ONTBCH) ^fFii^y Y^\i[<D^:^\zW'oXn -ofzo HUlB® 

ck-9{-LTMl^LfcmRNA*t,l n g^mMt LT c D N A^^^ 

cn^DNA^U^5--fe'I. DNAy;^f--fe\ RNaseH-T? 
1 1. 5^Fb^. T4 DNAjHy;>'5--lf-t?16'XJ> 4 5^ 

PalRfC^-fr'S C (h {C J; «9 . 2 2^11 c D N A L fco 2 :zt:|S c D 

N A ^ -7 i y '-J\y:&.Z^^ o o A-elft L> ^ y -Jl^ttmiZ J; 
«5llIiRL/io T4 D N a U :^f--ifT 1 6 VX ?> Z. t iz 

<t*9s 2 c D N A ©Mffiic c D N A T >^ ^ - L fco 

SJiS^S^fS^ 1 0 mM Tricine-KOH ( p H 8 . 5). 0. ImM 
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lir y ^ ^ - ^ 3 ^ - 1 ^ . 3' -m^^ ^ -^-i^itMKcy 

"y-i^— (Bfi^J#-§- 2 )(S. T. Jones, et al.. Biotechnology, 9, 8 
8-89, 1991) LfZo 

PCRmmit. 100x^143 {C120mM Tris-HCl ( 
pH8. 0).10mMKCK6mM (NH4)2S04> 
0.1% Triton X-100.0. 001% BSA. 0 
. 2mM dNTPs (dATP, dGTP, dCTP. dTTP 
)^ ImM MgClz. 2. — yhOKOD D N A yf^ V / 

^--^cmmmmy. 3 0 — 5 o pmo i eor^^^^j^-^^'r-T 

-lMC/{CMKC:/5-r-7-. S.?>'cDNA T ^Zf ^ -^M^ L 
ti cD N A(DR}Bm^m 1 it« 1 ^^W-r -So 

PCRtiDNA Thermal Cycler 480 (Perkin-Elmer) ^fflV^. 9 4 
"CKXZO^rS^ 5 5 °C(c:-r 3 0 |^>P^. 7 4 °C {CT 1 ^Pa1©MJS-b- 

(3) p cR^^m(omm:BLZj^m)nit 

. liiIiL/;:DN A»f>T'^^rS'y •->'l^ifcl^{Cj;*9|DlJRL/Co D N A »f 
n^mmmmXm a I (New England Biolabs) J: «5 3 7 1 Nf 
rsmit Ltio X m a I mitm^m^ 2 Z %®NuSieve GTG T 

^o-X(FMC BioProducts) ^ffl T :^ P - X y yl/mm^l& «fc 
i^^a-ilL. HMVM^ci: L-Ci^ 5 0 0 b pS. Li^V^^i LT^ 
5 0 0 b pgCDDN A»f>T-^#W^'5T^'o-X>^-<^iU«9 tii Lfco 
T:^'p-y^M-^7iy -/l/RCh*^ n o TfwUA-ejfitJt} DN A^Jt 
y -arfcm. 1 0 mM Tris-HCl (pH 

8. 0). ImM EDTA^^SCJgiT. TEil^-r) lOxzlf- 

4 9 



wo 01/24626 PCT/JPOO/06802 

- F1-^il^^^#i;Xm a I y^^kDN AifM-i. X m a I tf^g^b 
t-'5Ci{i<fc«9liML^pUCl 9:/5X^ K^^^-i^DNA 
5^'y-i/3>+yhver. 2 (±SjS) ® I^T {C 

cioil^S^i^i^^:*:^® J Ml 0 d^iyif'T^hmm 

V?- >) 1 0 0 itt 1 fCin^. ^±T? 3 0 4 2 tJfCX 1 

e^l^-e 3 0 0 1 <DHi-Competence BrothC— -y > - > ) 
^ 3 7 r {CT 1 ^FbM ^^^^'^^ h Lfcm. 100/zg/ml T 
> f V/ U L B^^:^«fe (Molecular Cloning: A Laborator 

y Manual, Sambrook, et al. , Cold Spring Harbor Laboratory Pr 
ess, 1989) (Jg^T. L B AmJimM tW^-t) ±lc C <D±mm ^ 

COMnm^i^'^ 5 0 u sXm \ T > k° y^^WT-S L B 
^Ife (Je^Tx LB t^-t) 3ml*'E.lWi4ml-^3 7°C{C 

T — :^J^#L. t> QIAprep Spin Plasmid Kit (QIAGEN) 

(4) ^ ;^in:#: VM^^ 3 - K-r ate^cDJ^^ie^J^^ 

BUie©':^^ KclaOcDNAn - K © SS^J ^ Dye Term 
inator Cycle Sequencing FS Ready Reaction Ki t(Perkin-Elmer) 
^ffll^. DNA Sequencer 373A (Perkin-Elmer) KJifD'^^LfZo K 
JiJ^^ffl ^5 V- <h LTM13 Primer M4(±?Sjt) (@e^J#-t 3 ) 
SLCJfM13 Primer RVCSSit) (Be^j#-^ 4 ) ^ffll^. ISJ © S 
Se^J^StMf a C i J: {9 le^rj;^^^ L/Co 

c:^LT^it»n/::/^-1'y^; k-^atr-s ics^f-s "i? x h 

5 0 
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mvmm^^i^l'-t ^MBir^^m-t^zr^^ k^atr-sh 

v/pUC19<!:#«L>-€- LTLiiV^^^n- Kf^ite^^ 
-^Wt-'S^^X^ K^ATR-5Lv/pUCl 9 t^^LtZo 
^ 7. i FATR-5Hv/pUCl 9 ic-^ttl^^^ ^ :^tn,i^(DH 

# i; ) ^ -e n tiifiM # 5 o' 9 9 {c . 5 x ^ K A t r - 5 l 

v/p U C 1 9 n^S^ xJt:#:0 VM^^ 3 - Ft" -5 

T'i^XATR - 5 irui* VMi^^ h h C fc L ^ ^ ^ 
ATR- 5 ifii^^rfmLfZo ATR - 5 trL#:V0^^r3- F-T-SjI 
fe^ b hnWCmm^ =1 - Ft- -51^3^ ^-l:imf^-t^ ^ tiz 

(1) 3m.^Hmvmi$L(Dmm 

-r - c h 5 H S (Be^iJ#-^7) V^^<^ =r - F-r D N A 
0 5 ' -^^icy^^ ZT XL. JLoKozak^^-fe^-tfxae 

(Kozak, M. et al., J.Mol.Biol., 196. 947-950, 1987) RD^M 

-r-7-ch5HA (ia^J#^8) ti J fl^^ 3 - F-r D N A© 3 

Wt-'S ct -9 {CIS If- L/;:o 

PCR^^ti. 100/^14^4- 120mM Tris-HCl ( 

pHB. 0). lOmM KCl. 6mM (NH4)2 SO*. 

0.1% Triton X-lOOs 0.001% BSA.O 

5 1 
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. 2mM dW^Ps ( d A T P , -d G T ^Fd C T p. dTTP 
)^ ImM MgClz. 2. 5^ — .yhCDKOD DNA^J^Uy 
^ - -If (m#i^a) X 5 0pmoleCDch5HS:/5>r^-M?/ 
tCchSHATT'^'TT-. RO^^MD NAiLXlit^l©:/'^^^ 

KATRSHv/pUCl 9 ^^Wt-^o PGR «DNA Thermal Cy 
cler 480 (Perkin-Elmer) ^ffll^x 9 4 °C tc T 3 0#Ph1. 5 5 °C {C 
T3 Ojy>PB^. 7 4t:{:iTl:^Pa1CDS^-lJ-'r:5^;l/-e3 OHfrofCo 
P C RJ^mm^m^y x y -^^l/ROf ^ nn;^yl/A-(?attlL. Jills 

LtzDN Amn^^ ^ J ->'l^^fc®{c J; ^9 iHliR L fco D N ASfrK-^^iJ 
m^f^N h e I (^Sii) {Ci; ^ 3 7 tJ-C' 1 I^Pel^^fbL. 25^l>-e0J 
WW% Sail (^Mit) J: 0 3 7 'C-e mPBl?^>fb Lfco C 
\^WL^m^2>% NuSieve GTGT:J^?'n-X(FMC B 

i oP r odu c t s) ^m\^fzTiix:t~-7.^}\/n,%^nK^^^ 
itL. J!^450bp ^©D N A»f;t^^W^^ T vi - 7.^^ 
t±jL/Co T ?y o - XM-^ 7 i y -;1/S.CK D □ 7^ ;l/ ATjfi tb D 
N A»fK-«- J:-:^ J - )\y'Q^mZ ^ tz%.^ T E 2 0 it^ 1 \Z^m\.fz. 
^ X2-=-yir^^ if -K\t%\mmm'^ hel. SallS-O'Sp 

1 I > B g 1 \\<Dmm.w,n^mK\.fz^^vi nci^^^^-i!^ 

T. C V I D E C il^-T) ^m^i^fzo ±15® ck -5 LTPIM v 
•^7 XH$I VH^^ =» - Kf-S jllK^»f>t iNhe IS.?>*Sa 1 I"^ 
yg^fbf ^ C i IC J: *9 mm^Ltz CVIDEC^i^rJ'-^DNA^'fy 

C©i^^gii^i^^:^)»® J Ml 0 9=i>t:-r>h^lia (-y;f. > 

v^- >) 10 0/^1 {;iiD;i. 3!K±-e 30^^. 42'C{^"ri^5'F^# 

fiL^o <:>Cl^'e3 0 0/zl ©Hi -Competence Broth(^ -v > — > 

)^inx.3 7r«CTlNFPH^-r> + ^^-ht/;:m. L B Alg^:^Jtfe 

5 2 
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mnn^i^=^mtio ciDMnm^mw^L b Amm 3 m i 3 T'ac 

T — ^^mt. ®#:jS:^*^ ^>QIAprep Spin Plasmid Kit (QIAGEN) 

^3 7.1 KtfOcDNA^-KM^OJ^^Be^^iJ^Dye Terminator 
Cycle Sequencing FS Ready Reaction Ki t(Perltin-Elmer) 
s DNA Sequencer 373A (Perl(in-Blmer) K^K>^'^LfZo ifi^J^^ 
m-fp ^ - t LTM13 Primer M4(±?iJi) S:CKM13 Primer RV(S 

. 5 ' -#J(C S a 1 I ^,^ie?ijS.a'K o z a k 3 >-lr >1fX@E^J. 
3 ' --ffliJi;:N h e I ^i^o y -5 X ^ K^chATRSHv 

/C V I D E C Lfzo 
(2) +^ ^titi^LM VM^O^^ 

. ATR- 5SL#:LiiV^^^P CRj4«:iJ:<9^«<&L/;:o 5' - #J 
y^-r-T-chSLS (Se^J#-^9) Vm^^ =3 - -5 D N A 
® 5 ' -Tlc^ic^N-f ::/Ur/-i'XL. a.oKozak3>-fe>-!fxi£ 
2?iJ (Ko2al(, M. et al., J.Mol.BioI.. 196. 947-950, 1987) Rt/M 

^•^r-chSLA (ge^JH-^ 1 0 ) i± J fl^^ :i - h'-^ D N A© 

3 ' -nmK^sy( zr u ^>r X L. M.-DV\mmm s p i i ©^.^ae^j 

^Wt-a J; ^ {CIS If- L^^o 

VCRmmt^ 100/^14'{Cl20mM Tris-HCl ( 

pH8. 0). lOmM KCl. 6mM (NH4)2S04. 

0. I % Triton X-100. 0. 001% BSA. 0 

. 2mM dNTPs ( d A T P . dGTP, dCTP, dTTP 

5 3 
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) . 1 m M 9g C 1 2 . 2 . 5 ^ - -v h O D D N A yf> V ^ 

5 --fer > 50pmoleOch5LS:/5-r^-^O* 

iz c h 5 L Azf ^ ^ ^ Ra'i^MD NAiLTl/zlcD:/5X^ 
KATR5Lv/pUCl 9 -5 o P C R tlDNA Thermal Cy 

cler 480 (Perkin-Blmer) ^^ffllK 9 4**C{CT3 0 ^f^. 5 5 

-c 3 0 ^m. 7 4 "cfcT 1 ^m<Dj^mD- ^ ^ )\^-^ a o wa -o tza 

D N AirK-^ rS' y - ^3t ^ {c J; SIR L fco D N A8ff>T-^$iJ 
IS^^S p 1 I (^Mat) J: «9 3 7 1 ^fUm^tL. <:>:l^t?$ij 
IS»^B gin (SSat) ic J: «5 3 7 'C-e 1 1^ PbI ^ L o C®?i 
itWL^^"^ Z % NuSieve GTGT p - X (FMC BioProducts) ^ffll^ 
/cT;^'a -xyv'l/m^^i&fCck «9:»-BlL. ^4 0 0 bpScDDNA 

-JV^lf^ o n A-ejfi t±J L. D N Air it^ ^ y ->'I/T^t^$ 
•t±/c^> 2 0 1 © T E tc^jS? L/co 

mn t s p 1 I 5^o'B g 1 wt-mit-t^ zt\z^ ^mm\.fzc v i 

DEC^i}';J'-<£rDNA5>ry->3>^yhver. 2 (±?Sai 

C (0^mU^^^±mm J Ml 0 9n>t:7^>hJfflM (j:..y;j5> 
'J-^^ 1 0 0 /i 1 {cijn;L. 3 0 rS-Fal. 4 2 "^CfCT 1 ^a>FB^# 

gL^oiJcl/^'eaOOjtzl ©Hi -Competence BrothC— -y si? > >^ — > 
) ^jtax. 3 7 °C {CT 1 ^ThI-Y ^ ^ ^ - h L /c^. 1 0 0 g / m 
1 L B A^^:^*±{CC®;*;ea^ t Z 1 X. \ZX — ^-C > ^ 

:te3ml"e3 7''C{CT — ^^#L> ^^$:®55":6^ ^>QIAprep Spin Pla 
smid Kit (QIAGBN) ffl T 3?" 5 X ^ KDNA^P^LfCo 
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y 5 X ^ K«fl?c D N A =1 - KM^OJ^S^^J^Dye Terminator 
Cycle Sequencing FS Ready Reaction Ki t(Perkin-Blmer) ^S-ffll^ 
s DNA Sequencer 373A (Perkin-Elmer) {Cci:<9^^L/Co SB^'J^^ 
ffl::^5-r T-t tTM13 Primer M4(^Sii) RO'MIS Primer RV(^ 

. 5 ' -fflijic B g 1 II^.^aE2?rjBr t/K o z a k 3 v -fe > if X iS ^ 
3 ' -#i{C S p 1 I ^.mSfi^'J^^^:^^ X ^ K^chATRSLv 
/C V I D E C i^ig Ltzo 

(3) ^ ^ifci^mm^^ ^ -(omm 

N5KG1 ( V) I g G 4 MJft:^^^'<^ ^ - N 5 K G 4 P ^ 

ffll>/::o f|3^'<iJ' :5^-N5KGl (V) *SlMiN5KG4PfZ)h 
h tnCf^HlA C ^^OiSmi Sa 1 I-Nhe ISPfefcATR- 

{i^-SBglll-SplI SPfi[{CATR - 5 <Z>LliV^^<Sr3- K 
^^it-fe^^^^g^-S C iiC J; oT. ^ A T R - 5 JnC^*:^^^ 

( i ) HISV^«©^A 

y^X^ KchATR5Hv/CVIDE C ^^JK^^N h e I 
(^Mat) {C«fc 0 3 7 "C-t? 3 nramitL^ ll!K\.^XpmW-^ S a l I 

(s?sjt) (Ccfc 3 7 °c-e 3 i^F^?N>fi: L^o z.(Dmitm^m^ i . 

5% NuSieve GTGT # P — X (FMC BioProducts) ^ffll^/cT:^'P — 
xyyum^^i&jc: J: D^iilL^ 4 5 0 b p :g(D D N A »f it 

5 5 
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E 2 0 /^ 1 { 




# 
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mm^^ ^ r-N 5 KG 1 ivy Ru^N 5 KG 4 p ^mmmmN h 
1 I (^Mig) icct «9 3 7 °c-e 3 mmm^tLfzo ^(om^tm^m^ 

1. 5% NuSieve GTCT ^ a ~ X (FMC BioProducts) ^m^'^tzTtf 
^ - Jim^-^Wji^^ 'O^mt. m 9 0 0 0 bpg®DNA»rM- 
^^m-t ^Tifa - ^^.f^^WfO tHLfZo TiS u - 7.Y^ ^-y :^ J - )\, 
RO'^ a n T^yl/A-^ttto D N A »f ^ ^ ~ T ^fc $ -li: fc 
m> T E 6 0 1 \z.mm\.fZo 

±ISO<t 9 LTPeiJ L/C Hii V^J^^ 3 - Kf -SsSe^^^tr 
Sall-Nhel D N A »f i S a 1 I & N h e I -^M <k L 
/CN5KG1 (V) ab'g)lMiN5KG4P^DNA5-ry->'3> 
^ V h V e r . 2 (^Mii) ^ffl l^. 5^#fD^:^r J-tt 1 6 'C"^ 1 

i?- >) 10 0/^1 {Cjn;i. :?K±-e 3 0 ihf^. 4 2 tJJCT 1 ^Pb1# 
g L/Co ^X:^^"^ 3 0 0 /z 1 OHi-Competence BrothC— >y > — > 
) ^An;t3 7''C(CTmPHl-1'> + i^-hL/c^. 1 0 OiUg/m 

1 L B Alg^^%±{CC:©;^llffi^S:* 3 7 "C tc T-:^ V 4- 
h LT:^l»ffi?|^gfem^*:^#3^o C©?^Mfei^#:<^L B A^ 
itfe 3 m 1 3 7 °C(CT-:g^« L. ® ^S^a-^^ ^ QIAprep Spin Pla 
smid Kit (QIAGBN) ^ffll^TrT^^X^ KDNA^PSHL^o C n t> 

K^-en^'tLchATRSHv/^NSKGl (V) . RO'chAT 
R 5 H V / N 5 K G 4 P i L o 
( i 1 ) L^V^i^O^A 

KchATRSLv/CVIDE C ^$iJIS^^ B g 1 II 
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(^Sat) s.™ p 1 I c^sat) (Cct «5 3^e-e 1 . 5 j^mmit 

tfzo Z.(Dm\tm^m^ l. 5% NuSieve GTGT:^n 
— XCFMC BioProducts) ^ffl T o - X y ^Uft^^l!; {C ct «9 
ML. 4 0 0 b pg©DNA»f>i-^^W^^T7!/ n-Xit<£r^«5 

o 

:7^^7.^KchATR5Hv/N5KGl (V)&afchATR 
5HV/N5KG4 P^$ljm^#B g 1 II (^Mat) S p 1 I 

(^Mit) {C ct ^ 3 7 "tlT 1 . 5 ^PBl?^<k LfCo ZiDMitm^m^ 
1. 5% NuSieve GTGT ?y o — X (FMC BioProducts) ^ffll^y::T# 
n - xyyum^i^l&tc J: ^il Jfeij9 4 0 0bp^©DNA^M- 

T E 2 0 itf 1 ic^^S? L /Co 
±15© J: -5 LTPISa VM^^ n - K^Sitfe?^^t>^ 

S p 1 I - B g 1 II DNAm^t SplIRO^Bglll-Tf^i^bL 
fcchATRSHv/NSKGl (V) ab^l^WichATRSHv 
/N5KG4P^DNA5>ry-v/3:x+.yhver. 2 (S?Sit 

C ©a^gjS^i^^;^!!® JMl 0 9 ^ y e-f- > hm^ y 

ioo//i{cin^. ^jc_h-e ao^r^. 4 2'C{cti55'F^# 

S t fco ^J^^*^"?? 3 0 0 1 ©Hi-Competence BrothC— ^ > 'J — > 

1 LB Am^i^m±i^^(D:kmm^i^^^ 3 7^{cT-^-r>^ 

h LT:^llS5^Mfe^#^^#/co Z.<Dmm.n^W^ 5 0 iti g 
/ml T > b° S/ U 2 X Y Ti^ilfe 1 1 -e 3 7 'CCX — 
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mWm^i)'^ h>P I a s m i d x i K i t (Q I 

AGEN) ^ffll,^T:^5X$ FDNA^^^L/;:o C tl t» 4- ^ ^ A 
TR- 5 tn.i^^^~ Ff ^ Y^^tl^tl 

chATR5/N5KGl (V). c h A T R 5 / N 5 K G 4 P i 

(4) C O S - 7 *fflSa-\©. h 5 >X 7 i rJ? •> 3 > 

'f^:^l KchATR5/N5KGl (V) ^-Sl^^chATR 
5/N5KG4P^Gene Pulser^g(Bio Rad 
) ^m^^X hajf>U-i^3>{cJ:«9C OS - 7SBi!a(cJg®# 

A L/io r^^yu^ y^PBSC-) (J!6(TxPBS«i:l5^^)4'{Clx 

1 0' mu/m \ aymum^xmm-^nxu^ c o s - 1 muo . 

78ml{C,y5;^^K50jag^inx.s 1, 500V. 

^ tlfciBBS^ 5 Ultra Low IgG'i? fl^i^m^i (GIBCO) ^^W^ 

^ DM E M^ifeCGIBCO) {C!®j^L. 1 0 c m^HM^S-ffl l,^ T C O 2 
'1' ^^^^-^-{-T^^L/iio 2 4 NtPbIO^^©^. ig«±^^ 
S^^I^^L. ff /ctcMjfll^^mH B C H O (T-/<^ ^-t?--!' i v-r 

( 5 ) tfiw<Dmm. 

C O S - 7 aHII&©^#±M*>€>^^ ^tn.^^. rProtein A Sepha 
rose Fast Flow(Pharmacia Biotech) ^ X (D J: o izi^U L 

7^ o 
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1ml© rPr^Sin A Sepharose Fast Flow^^ -^Atc^iRLN 1 

/c;f7^A{ccos-7 mm(Dmm±m^Tzr^ u i o 

i^K. 13. 5ml©2. 5mM HCl (pH3. 0)^^f 
C i J: o riRS L/cin:<4^®:^^7f7 5 Ack «9 ^tij L> iE 1 . 5 
mlOlM Tris-HCl (pH8. O^^im^^CtKX^ 

mU^tlfz^j^mid-i^'O^^X. -fe>hU^U-y:/10 0 (Ami 
c o n:> ^m^^fzm^m.M^ 2 mno Z. tic^O . ISOmM N 
aCl^^t?50mM Tris-HCl (pH7. 6) (KT. 
TBS iia^-T) {^i^i^^BmU. i . 5ml tX^mML 

(6) C H O^S^^Jftilia^^O^lt 

^ ^ifii^(D^^m±mjmw^miL-r ^fzib^ cho-s-sf 

M II*ftlfa^^ilfe(GIBCO) {cmUk L/i C H OjBBfla (D G 4 4 ) {CBiFte 

:/^X^ KchATRS/NSKGl (V) *>ai^«chATR 
5/N 5 KG 4 P^0JPB0^S s p I (^^Bat ) -^110 »f L T EMt«^ 
DNAtcL. -7 X y -yPRC^f ^ o D T^yl/A-^JfitB®^. ir^'y-^'l/ 
itit-eDN A<&lHlJRL/Co iSIIfcfc L/c-T'-^X^F^Gene P 
u 1 s e r ^g(Bio Rad) ^m^^X ^ hP^. l/-v/3>{cj:«9 

D G 4 4 mmi^mnmALfzo ? b s ^itc i x i o ^ mmym i © 

mi^M^xmM^nx\.^ G 4 4^liao. 7 8m 1 {C. :/5X^ 
K 1 0 it^ g ^iP;t^ 1 , 5 0 0 V. 2 5 /z F©»«^»{CT/N°>'UX 

m.Ui^X 1 0 ^Ph1©IhI^«^Pb1©^. ^1/^5' h o I/ - 3 
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C H O - S - S F MII^iteCGIBCO) {Cj^iSL. 2tJC09 65A:^L/~ 
h (Fa 1 con) ^ffll^TCOz -T^^zl^-^ - {c:T:^« L tz 
o :e#§ii&SB {C. h >5=- > • ^ $ XGIBCO) 2S^ 5 0 0 

US/TCil GBNETICIN (G418Sul f ate. GIBCO)^^W S C H O - 
S - S FMII^ilfe(GIBCO) (DM^^m\z.^^L . ^^^^^(DmK 

( 1 ) t vmtijLiif^iim<Dimm. 

( i ) t hM^bHM^N'- 3 > " a " 

fc Vm.it kT R - 5 t»tf2|cHM^. PCR^{^J;-5CDR-^'^:7 
•r ^ > r {C cfc *9 fFM L /Co fc h tru**: L 3 9 1 3 0 (DDBJ. Gao L. t> 
s 1995) S^j^OFR^Wr-Sfc hM>fkA TR - 5 K^*:HM 

/<-i^3> "a" ©f^^<Z>/ca6{c 7 P C R -f •T-'^^ffl L 
/Co C D R - 5 7 7^ >f > ^'^^ -f V- h R 5 H V 1 S 
11). h R 5 H V 2 S (ae^J#-^ 12)2tU^hR5Hv4S(@2 
^J#-^ 1 3) (i-l? VXD N Aie^J^W L. -eLTCDR^'5 77^^ 
V^^'^^-r-T-hRSHvSA 1 4) S.?>'hR5Hv5 

A imnm^i 5) «T VXD N Aia^j^w L. -etr^ti 
'en':^5 -r v-^Msaif- i a - 3 5 b p <omm^un^'k-t ^ o 

hRSHv 1 SWKoz aknv-k>-!fxi£3?iJ (Koz ak. M 
, t>>J.Mol. Biol. 196, 947-950, 1987 
) RCK S a 1 I mm^&.^m^ ^ r>\z.^ t/chR5Hv5A«N 
h e I e^SPfit^Wr ^ J: o {csSif L/Co * /c^SP 5 'T ^ - h R 
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5 H V P r S^k^J#-^ 1 6 ) {iC D R if ^9 7- ^ V^:?"^ >r ^ - 
hR5Hv 1 Si.hRSHvPrA (ie^J#^ 1 7 ) « C D R ^ 

CDR-:5^575">f:^^>''-5'1'^--hR5HvlSx hR5Hv 
2S. hR5Hv3As hR5Hv4SJ^O'hR5Hv5A. h> 
Z:fiZ^^:/^-(-7-hR 5HvP r SS.O'hR5 HvP rAtiPh 
a r m a c i a B i o t e c h J; D O'ffiM $ n o 

PCR«. KOD D N A U 5 --if iM^^m^ 9 
8;til*(C120mM Tris-HCl (pH8. 0). 10m 
M KC1.6mM (NH4)2SO4.0. 1% Trito 
n X-100. 0. 001% BSA. 0. 2mM dNTPs 
(dATP, dGTP, dCTP. dTTP). 1 mM MgCl 
2. 2. 53.^.yh®K0D D N A Ji? U ^ ^ --if ^ 
CDR-ir^'77^^>:r:/5-r-7-hR5Hv 1 S. hR5Hv 2 
S> hR5Hv3A. hR5Hv4SS.O'hR5Hv5A<£--etl^' 

ti 5 p m o 1 e ^^tj-^¥irX'W^nmmm^mm ltq iVi^x s o 

n^^. $^>{C1 OOpmol e®^gp-:^5-r-7-hR5HvPrS 
S.O*hR5HvP rA^JtoX-x 1 0 0 u I (D^xm CMMl)- ^ ^ Ji' 
^2 smtfo^o P CR^KXiommLfzDN Amti=^ 2 %<Dm S 
ieve GTGT;^'n-X (FMC Bio. Products) ^ m tzT if a — 7. Y JU 

*4j 4 3 0 b P:g©DN A»r>T-^^W^ST:^n-X>r^-KIX«9. 
3 (m 1 / g ) O T E ^^*n L. 7 X y -yuttajs "7 ^ y - 

<£r7Kl 7 At 1 i:imMtfZo ^'^tlfcPCRSJSM^^^^Nhe IS. 

6 1 



wo 01/24626 PCT/JPOO/06802 

a'S a 1 I -emb N h e I &0*S a 1 iWM^fb-rS C i {c J; 
L o 

C <Dj$*i^g^i^^:^llM J Ml 0 9 3>t:-r>hJffl|ja ( — y;}?^ 
10 0/zl(Cjn;i. ^Jc±-e 3 0 :^P^. A 2 VlZT I ^fSW 
MiLfZoA^i'^'eZOOjLLl ©Hi-Competence BrothC— y > — > 

) ^fmA. 3 7 vizr I mm^ >^ h Ltim. lb Am^^m 

±iz. Z (Di^mm^^t ^ . 3 7°C{iT — ^>r>'4^i'<-h LT;^JKS 
?^®fe^#:^li^o Z.(DJ^ni^m^^h B Ajt«i 3 m 1 T 3 7 ''C 
T — ^:©«L> ffif*:M:^*^ t>QIAprep Spin Plasmid Kit (QIAGEN) 

X ^ K4i(D c D N A 3 - FMJ^©i^SBe^J<£rDye Terminator 
Cycle Sequencing FS Ready Reaction Ki t(Perl(in-Elmer) ^ffll^ 
. DNA Sequencer 373A (Perkin-Blmer) lZ.^^^^LfZo BE^iJ^^ 
m^'p ^ t LTM13 Primer M4(^?Sit) & 0^11113 Primer RV(S 

E c o T 2 2 I ^.mSP&©Mt> L < X^ii<m^ ^tl 

titzib^ ^tL^*tiiEL\.^mLn^m-t?>mtn^i^mL-x:nmc v i d 

^?>zf^:^l K^hATRSHva/CVIDECt^SL^o "5^ 
^X* KhATRSHva/CVIDECtc^^n-St hM^tum 

^<-i^3> "a" cDJgSie>5^js.{>'ji^M^:;-r -5 T ^ y Mie?|J^ie^J#■i• 
( i i ) fc hMYbHiI/<- 3 > « b " " c" ©^H 
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^< 3 > S.t>' "c" ^FR - > ^ ™ y V J: ^ T 

3 y " a " ® F R 3 ^gij© h hfolf*:**® F R 3 {dS^ LfP 
M L /;:o y<'-i^ 3 y " b " a F R 3 ^ t h !n;^i{i:Z34963 (DDBJ. Bo 
rretzen M. t>. Proc. Nat 1. Acad. Sci. U.S.A., 91. 12917-12921, 1 
994)**© t>©tcft^t-'S 26. FR3^ii~ h'-t^DNAZf^^ 
i mr^^^LfZo FR->'-v«y7U>i^'-^^-rv-F3RFF 
S (Se?iJ#^ 2 0)S.O*F3RFBS (ffi^J^-l- 2 1 ) ii -fe > X D 
N ASe^J^^ L. F 3 R F F A 2 2)S.a^F3RFBA 

(gE^JS=-^2 3) (iT >5=--fe :/XD N Aie^iJ^W-r 
F3RFFS<>:F3RFFA {iSlWdffitifi^ E^iJ^ W L> M^S 
B a 1 I Jta'X h o I ©^.^Se^J^W^So F3RFBS«i:F3 
RF B AitS.\.Uzmm&=i^^WE.n^m m^i^X h o I SlO'N c o 
I CDMifeBEi^'J^W'r -So 3 c " -^{i F R 3 ^ t h P 

0 1 8 2 5 (SWISS-PROT. Poljak RJ. t>. Biochemistry, 16, 3412 
-3420, 1977)S5fe© t> © fcSil^ ^ /cJ6. F R 3 ^ =3 - K f D N 
A:/5-r^~^4 ^f^M L^o F R - ^ -7 U > ^ ^ ^ - F 3 

NMF s (Be^j#-^ 2 4) slo^fsnmbs cmmm^ 2 5 ) (i-t 

:^XD N ASe^J^W L. F 3 NMF A (lE^'J*-^ 2 6 ) F 3 N 

MBA (@B^J#-^2 7) tiT >'^Hr >XD N AiE^J^Wt-^o 

F3NMFS<i:F3NMFA tiSlMd^i^ia^ ^CK^J^W ii?^ 
{C B a 1 I J^O'X h o I OlS^Se^iJ^W^^o F3NMBSc!:F3 
NMB A «SlMC*affl6*l^j:SB^iJ^W M^i^X h o I S.O^N c o 

1 <z>mw^mn^m-t^^ 

F3RFFS. F3RFBS. F3RFFA. F3RFBA> F 

3NMFS> F3NMBS. F3NMFAS:0'F3NMBA(iPh 

armacia Biotech {Cj:«9^^$n/::oF3RFFS 

iF3RFFA. F3RFBS<hF3RFBA^T-->'P$-ti:. ^ 
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n-etlB a 1 "o'X hoi. N c o I S: o I t??^-!!: L/=o 
Ctlb^BallJ^O^NcoI T^i^k^S C<i:{Cj:^PMLfc:r^ 
KhATRSHva/CVIDEC (Bal I/Ncol) {C 
#AL. *^SfiS^J^^S t /iio IE H.>se^J<£rWt-'5 X ^ K^h 
ATR5Hvb/CVIDEC<i:4f«L/::o ^^X^ KhATR5 
Hvb/CVI DEC(C#^tnSt h M>fl:HM^<- a V " b " (D 

3 > "b " <DT I J nmn^mnm^ 2 9 tc^fo 

F 3 NM F S i F 3 NM F A. F 3 N M B S <!: F 3 N M B A ^ T 
^tl^tlB a 1 IRO^Xho I. Nco IJtO'Xho 
I-e^g-fkL^o c:nt>^Bal IS.tKNcoI-???i>fb^'E.C<h{c<J: 
«9 L/;::7'5X$ KhATRSHva/CVIDEC (Bal I 

/Nc o I) icmxL. ^^mn^^^^ Ltzo iel ^^mn^^-t ^ 

7. ^ K<£-hATR5Hvc/CVIDEC<i:^^L^o -f ^ 7. 
^ KhATR5Hvc/CVIDEC{C^^nSt hM-fbH^/^- 

3 y " c " ©*gSfie^jj^tK)y-jSf -5 T ^ y S!BB^j^He^j#-f- 3 o 

( i i i ) fc hmitKm^<- 3 > " d" JtO^ " e " 
^<-i^3> "d" j^cJf "e" ^ F R - y y V > irm iz X -o X 

V? 3 > " a " CD F R 3 <&SiJcD t htrtf*:^*© F R 3 i^mmLff 
mtfZo 3 d" -e«FR 3 ^ t h^f*:M62723 (DDBJ. Pa 

scual V. J. Clin. Invest. , 86, 1320-1328, 1990) S * cD t> © {C 
gS^-r /;:a6. F R 3 ^ n - S D N A :/ ^ - ^ 4 Mf^^ L 
fZo FR-iy-^yy^jy^zfy^f-^-FZEPS (gB3?iJ#-^ 3 2) 
(i-b D N ABe^J<S-W L. F 3 E P A (ie?tj#-f- 3 3 ) itT yf- 
■t>7D N ASS^J^W ^5^-7-0 3' -Ticjjgti 1 8 b p 
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t ft^^Zf^ ^ ^ - F 3 P r S immm^ 3 4) SOTSPtA 
(BS^iJS-tS 5) {iFR-v'-»'-y7U>^'-:^^-r^-F3EPSS. 
O^F 3 EPA<i:^-*n>^-^WL> flfe<DFR30'>-r'y7U > iT 
hm\^^ ^ C ti()<X'^ ^<-'i^ 3 > "e" t?«FR3<£:h h ifiW Z 
8 0 8 4 4 (DDBJ. Thomsett AR. t), unpubl i shed) * © t> ® S 

o FR-'>-\'-y7yy^-/5-r-7-F3VHS (ie^J#-^3 6) « 
■fe i^XDN ASe^iJ^W L> F 3 VH A (Se^iJ#-^ 3 7 ) T > ^ -t? 
>' X D N Aie^J^W y^-rv-®3' 1 8 b p ©ffi^ 

fi«jBe^J^#t- -So F3EPS. F3EPA. F3PrS. F3Pr 
A. F3VHSS.O'F3VHAii Pharmacia B i o techtc J: *9 $ 

tlfZo 

P C R «x KOD DNA Polymerase ^ffl 1 0 0 1 

1 jxMCO F R - -> ^ y y y^^^^^-FS EP 
S<i:F3EPA> Xit F 3 V H S t F 3 V H A ^ tL^' tl 5 fi 1. 
0. 2mM©dNTPs. 1. OmM<DMgCl2x 2. 5U©K 

OD DN A^^ u p< ^--if^^t^^^-^mnmrnm^^m ur 9 4 

*€{::T 3 0 #Fb1. 5 0 "C ICT 1 7 4 °C {CT 1 :»F^O^gE1^ 

^ylz-esmff^'K $^{C1 0 0 pmo 1 e <D^^Zf3 ^ ^-F S P 
r SS-CFF 3 P rA^Jn;t. |5lL:^^-9--r^>'U<£r2 Slslffofco 

PCR}*{Cj:i9iifliLfcD N A»fK"^ 2 %©Nu Sieve GTGT if n 
-X(FMC Bio. Products) ^ffl T ^ o - X >5r i: 
^MLfCo 4 2 4 b pgODN AifK-^^W-r^T^'a-X>t^iU 
3f&« (ml/'g) ©TE^j^JnL. 7 i y -yl/Jfitlix "7 x 
y — yl^. ^oosJ^yl/AJfittj. ^'on;i?;l/A!ifitti{cJ:»3DNA»f>T'^ 
^ti!JL/::o iSf L D N A <^ x. y - yl/-^^t S $ -ti- m> ^ <D 3 ^ 
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® 1 »^7X 1 W 1 {C^l? L^o m^tlfz P^lRft^m^m'SrB a 
1 ISLO^NcoI-^r^^bLx CtLt>^Bal IRO'NcoI-e^>fk 
^^C<h{Cck«9P0L/c-/^X^ KhATRSHv a/CV I DE 
CCBall/NcoDJc^AL. ^»E^J<£r;^^ L 

IE H.^SB^J<£:Wr § K^hATRSHvd/'CVIDE 
C:&D^'hATR5Hve/CVIDEC<i:^^tfCo :/5X^ Kh 
ATR5 HvdyCV I DECiC^^tl-St hM-fbHM^^-i^a > 

-':^3> "d" ©T^y Wi^n^unm^ 3 9 t^^^o * /c. -it^^ 

KhATRSHveyCVIDECtc^tn-Sb hM'fhHIg^N' 
- 3 > " e " ®mS@ajiJS.Of^|£:-r -5 T 5 y ^ BS ^ IB # -f- 4 
0 {C. 3 > " e " ©T ^ y ^BB^J^@e^J#-^ 4 1 {C:^^o 

( i V ) h hM-fbHM^^- i^3> "f "g" 

3 > " f ' Jtr>' " g" « F R - I' y -7 U l/^mz.^ o T 
3 > " a " © F R 3 ^gij© t h$t#fi^fecD F R 3 icg^ Lfp 
ML/io ^<->^3 > "f " «fc Mfif*:L04345 (DDBJ. Hillson JL. 
t>, J. Bxp.Med., 178. 331-336, 1993) S3^©FR3{::. >?3 
> "g" {iS78322 (DDBJ. Bejcek BE. t>. Cancer Res., 55. 2346- 
2351, 1995) S5^<Z)F R 3 {Cgifef -5/i36F R 3 ^=3- Kt--5:^5 
-7-^ 2 ^-To^^ L/Co 3 > " f " © F R - i/ -^^ .y -7 >; 

>:J'*-7'^-rv-F3SSS (@e^iJ#-^4 2 ) ti-t > X D N ASE^J^ 
W L. F 3 S S A (ae^J#-# 4 3) «T>^-fr>XD N Aie^J^W 

^<-i^3> "g" ©FR->^''y7y>^'7'^^v-F3CDS 
(BB^J#-^4 4) «Hr >XDNA@e3?'J<£:WL. F 3 C DA (@e^J# 
^4 5) tiT >^-fe>XDNASe^J^WL. T^^-T^-OS' -5t5 
^{ilSbpO^gMfi^Se^J^W^So F3SSSx F3SSA. F 
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3 C D S C D A Pharmacia Biot^Bc cfc*5^^SLC/*tM 

^tlfzo PCRti. KOD DNA:4?U^5--if (m#l^^) 
l/K 1 0 0 fi 1©SJSM^?S{-1 //McDFR-'>i''y'7 U > 
^ -^-F 3 SSSS.a^F3 SSA^L<«F3 CDS&a'F 3 CD 
A^^n^'nSitil-fo. 0. 2mM©dNTPs. 1. OmMO 
MgC12> 2. 5UCDK0D D N A U ^ 5 - -tf iT^^^'e 

^Hmmm^mmLx Q 4VKX z 0 ^m. 5ovi:ixi^m. 7 

4 (CT 1 ^^FBlOfi^-t^-f ^ >'I/"e 5IhI?tV^. $e>{c:i 0 0 pmo 1 
e ®^g|5:^^ ^- F 3 P r S S.O'F 3 P r A^iOX.> ISll^^a^-t^ 

'f^;V^2 5IlI^fo/^o 

P C Rj*iC J; Jti|g L/C D N A Wt^tT^ 2 %©Nu Sieve GTGT:^n 

-X(FMC Bio. Products) ^ m fz Tif u - :^ ^JVnm.^W} <^ ^ 
^mLfZo 4 2 4 b pS©DNA»f>T-^#Wt-ST;^f n-Xit^-ej 
3 (ml/g) ©TE^^SoLx :7 ^ y - yl/ffi tB . "7 i 

:^oo;fwl/Afflaj. ^op;}-x;i/Affi{li{cJ:<9DNA»fit^ 

0 1 fi^TK 1 4 // 1 izmmLfzo mh>nfzp c rsibs^^^ b a 

1 I RO'N c o I xmitL. Ctlt>^B a 1 I SlO'N c o I "e^i-fb 
-r-Siltl-J:^iiML^:/5X^KhATR5Hva/CVIDE 

C(BalI/NcoI) tc#A iSSBB^J L o 

iELl^@e^iJ^W-r'S:7'^X^ K^hATR5Hv f/CVIDE 
CS.O'h ATRSHvg/CVIDEC Lfzo zf X I Kh 

ATR5HV f/CVI DEC{;i^*n'5t hM-fbHM^^-i^g:^ 

{ " T i J MBB?iJ^@e^J#-^ 4 6BLtJf4 7{c^t-o 
KhATR5Hvg/CVI DECt;i#*tlSh hM^i:Hi^^<-v^ 
3> "g" ©m»BE^iJ5lC>'*fiS-r -2) T ^ y ^la^ij^i: b C>'(-^<-- 3 
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( V ) t hM-fkHM/N'- 3 > « h " oomm 

y<'- 'J 3 > " h " F R - .y 7 U > r ;S {c J: -D r ^< - ^ 3 
"a" ®FR3^SiJcDt htit^*:*^® F R 3 tc S ^ L f^M L o ^< 
-v^3> "h" «t Mn:f*:Z26827 (DDBJ. Van Der Stoep ^, J. Bx 
P.Med., 177, 99-107, 1 993) ^ © F R 3 {C g ^ -§> /c i6 F R 3 <£• 
3-K-r-5:^5-r^-^2<@^o^fiJcL/Co /<~>?3> "h" CDF 

R->>^y:7>;:xi/":r^xfv-F3ADS (se^fJ#-^5 0) it-k> 

X D N Aie>?fJ^W L. F 3 A D A (Bfi^iJS-^ 5 1) {iT>^-fe:/X 
DNAK^J^WL. ■7^5>rv-©3' -7|C^«1 8bp©*S«fiUgfi 

F 3 ADSS.C>'F 3 ADAii Pharmacia BiotechJC ct D 
mm-^tlfzo PCR«. KOD DNA^xUj/^-Hf 
^ffl l^s 1 0 0 1 ® SlS^i-^^SlC 1 //McDFR-i^-i'y'7y>^ 
y^-fv-F 3 ADSS.a'F 3AD A^-en-etl 5 fi 1 -To. 0 . 
2mM©dNTPs. 1. OmMOMgClj. 2. 5U®K0D 

DN A^x y ^ ^ --lf^#fi'^#-e^f^M^^^^^ffl LT 9 4 °C«C 

X 5mff^^. $C>t-l OOpmol e0^ia5y5-r-=<'-F3PrS 
RC>'F3PrA**nx.. H C^BTif^ JV^ 2 SlUffo/iio PCR 
j4(C<=fc «9 Jiifi L ;^ D N A»f>T-^ 2 %£D N u Sieve GTGT 
^D-X(FMC Bio. Products)<&fflV^/;:T#P- 

4 2 4 b pScDDN A»fK-^##f 'ST:^"D-XK-^-l55IXf3. 3 
^* (ml/g) ©TE^^inL. 7 X y - tii. -^xy-yU- 
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tK 1 4 it£ 1 {C^Pl Alo m^tltzP C RRjsR*^^ B a 1 I S.Of 
Nco I -emit Z.n^^B a 1 IR^'Nco IT^-fbt-'S^i 
iZ^ KimMLtzzr ^ :^ ^ KhATRSHva/CVIDEC (Ba 
1 I / N c o I ) izmX L> ^^BS3^iJ^^^ L/^o IE Ll^^fiM^W 
-r-ST'^X^ K^hATRSHvhXCVIDEC \.fZo 
^ 7.x KhATR5Hvh/CVIDEC(C#*n^t hM-fbHII 

3 {^1 ^ o 

( V i ) t hM^kH^^<- 3 > " i " RtK " j " 
^< - 3 > " i " " j " ti F R - i' 7 U > {C J; o T 

VN'- 3 > " a " © F R 3 <£rSrJ© h h ta^d^*© F R 3 tcK^ Lf^ 
M L/io 3 " i " {i b htn:<*:U 9 5 2 3 9 (DDBJ. Manhei 

mer-Lory AJ., unpubl i shed) ft 3(^© F R 3 {C. /<->^3> " j " « 
L 0 3 1 4 7 (DDBJs Collet TA. Proc. Natl. Acad. Sci. U.S.A. 
. 89, 10026-10030, 1992)ft 5fe© F R 3 tCl ff ^"T S i6 F R 3 ^ :3 
- Kf -5 -7-^ 2 #I-ro-^^ L/;:o " i " ©FR 

-iz-l'-y^y Vi^'T/^-r^-F 3MMS (@e^iJ#^ 5 4 ) (i -fe V X 
D N AK^J^W F 3 MM A (SE^J#-^ 5 5) (iT>^-l?>XD 
N AiE^J^^t L> ^5 -7-© 3 ' -T^Sffili 1 8 b p ©ffitifi«IiS^J 

^N'-v^a^' "j" ©FR->i'y7»J:^^y5-r-7-F3BMS 

(fifi^J#-l- 5 6) mr^'XDNASe^J^WL. F3BMA (iB^J# 

-^57) (ir >X D N ASe^j^W Ls :7'5-r^-©3' 

SS« 1 8 b p ©*Btifi«J@e^J^W-r -So F3MMS. F3MMA. F 

3 BMSRD^F 3 B M A (i Pharmacia Biotech{C J: *9 -^fifeS-O'^liS! 

•^tltzo PCRU. Ampli Taq Cold (Perki n-Elmer) ^m^^. 1 0 
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0 ti 1 © S ^ {d 1 A M ® F R - i/ •I' y >:5^:!^5'f^ — F 
3 MM S «i: F 3 MM A. X«F3BMS<i:F3 B M A ^^tl^tl 5 

1 f'-D, 0. 2mM©dNTPs^ 1. 5 m M © M g C 1 2 s 2 
. 5 UOAmpli Taq Gold^#i;^#Tr L T 9 4 ''C 

JWS^n^^. $t>{cl 0 Opmo 1 e®^^7'5'r-7-F3Pr 

P CRmizJiOmmttzDN Amfi=^ 2 %<Dfiu sieve GTGT;^n 
-X (FMC Bio. Products) ^ m fz T ti u - 7. ^ Jl^M^^WHZ ^ iO 
^MLfZo 4 2 4 b p:g<DDN A»f>T-^^W-r'ST:^D-Xjt^tU 

Bi^m (ml/g) ©TE^j^jtat. "7 i y ->rl/Jft 
y-yl/. :^ao7fx7i/AJfitbs :^PO;^/l/A}fitJb{Cj;«3DNAI^>t-^ 
i|tML/2:o m^LfzDNA^j:-^J-JUXttm^-^fzm.. (D 3 ^ 
© 1 «<£:7k 1 4 1 L^o P C RRJt^m^^^B a 

1 IS.O'NcoIT^i'fbL. CtLt^^Bal IS.O^NcoI-eM'fb 
■rsC<!:Jc:J:«3^iiiL/i:^5X$ KhATRSHv a/CV I DE 
C(BalI/NcoI){c#AL. J^^BB^J L ^ o 

iELl^Se^J^W^'ST'^X^ K KhATRSHv i/^CVI DE 
CS.Z>'hATR5Hvj/CVIDEC tj^o :/5X^ Kh 

ATRSHv i/CVIDECJc#tn-5t hM-fbH^^N'-v^gV 

" i " <Dms.mm:sLZJ^M}B-t i j m^ws. h n\z^< - a > « 

i " T ^ y l?B£^iJ^H2^J#-^ 5 8Jtaf5 9{c:^-ro f 3 7. ^ 

KhATR 5Hv j/CV I DECtc^^n-St hM-fbHIi^N'-v^ 

> " j " <OT X J MBfiM^ie^J#-^ 6 0 S. Of 6 1 {C:^t- o 
( V i i ) k HM-fbH^/N*- v'g^' "bl" ROf "dl" 

- 3 > " b 1 " SlXI " d 1 " F R - -i. y -7 U > cfc 
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'J 3 ™" b" S.a' "d" ©FR2 ^W© th^<4:S^©F 
R 2 {CM^ tf^iU LfCo fc hin;#P01742 (SWISS-PROT. Cunningham 
BA. Biochemistry, 9, 3161-3170, 1970) m ^(D ^ <D m^-t 
^fzib. F R 2 ^ a - K-r-S D N A ^-^ 2 ^fp^ L/^io F 

R-'>-i'.y-7U>:5^^^:S'-F2MPS (ia^J#-^6 2) ti-l?>X 
DN ASe^iJ^W F 2 MP A C^n^^ 6 3) liT>5^-lr^^XD 

coT2 2IS.afBalI ©^.fUBe^J ^ W t* S o 

F2MPS> F2MPAii Pharmacia Biotechic<i: «9 -^fiKJS^O'^* 
Sl^n^o F2.MPS<i:F2MPA^T-~>'W$-ti:. EcoT2 2 
I a 1 I -^mitLtio cn^EcoT2 2 IRZ/Ba 1 I 

mit-t^ C ticXlQ mmtti-y^ X5 FhATRSHvb/CVI 
DEC (EcoT2 2 I/Ba 1 I) SiO'hATRSHvd/'CV 
IDEC (EcoT2 2I/Bal I) tC^AL. J^SIfi^J^^^ 
L^o iE L C^iE^J^W^'S F^hATR5Hvbl/CV 
I DECRO^hATRSRvd 1/CV I DEC LfZo ^ 

KhATRSHvb 1/CV I DECtC^tnSt hM>fbHi^ 

/N'-v'g^ "bi" cDi^sia^ijs.?>'*f;c-r ^ T ^ y ^SB^'j^<i: ^> o^'i- 
3 > "b 1 " T i y ^iejrj>£.ae?y#-t 6 4 s.z>* 6 5 tc^-To 

*/c. KhATRSHvdl/CVIDECJC^tnSb 

hMlbH«I^<- 3 > " d 1 " ©J^S@S?iJS.O'*flS-r ^ T ^ y MIS 
nfi^XfK^<- 3 > " d 1 " «Z)T ^ y ^@e^J^i£^iJ§-§- 6 6 RO' 
6 7 {C^f o 

(vi i i) hhM^bHM/N'-v^sV ''b3'' J^O' "dS" 

^<-v?3> "bS" 5.0^ "dS" «FR-i^^'«y:7y>:/&(CJ: 
oX/N'-i^sV "b" S.c; "d" ®FR2<^j3lJ(Z)bh IrCf*:*^© F 
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R 2 izm^L^mttZo t h tn:<*:Z80844 (dW. Thomsett AR. t>, 
unpublished)*^^© F R 2 izm^-t ^ tz ib ^ FR2^rj-K^'5D 

2 V H S (ie^J#-^ 6 8 ) >'X D N A@2^IJ<£:W L. F 2 V H A 

(ie^J#-t6 9) «T D N Age5^J^=t-r -So * . 51^ 

{-leM&^nkie^ij^W L> Mdg(C « E c o T 2 2 I S.O'B a 1 I (DM 
^Bfi^iJ^W-rSo F2VHS. F2VHA« Pharmacia Biotechfc 

F2VHSiF2VHA^T-~yl/$1±. EcoT2 2IS.afB 
a 1 I -^mitLfZo c:n^EcoT2 2 IRO'Ba 1 I-e?i'fbt-<S 
C t {C J; «9 L fz r 5 KhATRSHvb/CVIDEC ( 
EcoT2 2 1 yB a 1 I) S.O'hATR5Hvd/CVIDEC 
(EcoT22I/'BalI) (C^A L> J^SBfi^J L /io iE 

L l^^lB^J^Wr <53^5X^ K^hATR5Hvb3/CVIDEC 
S-C/hATRSRvdS/CVIDECi^^LfCo Zf ^ 7. ^ Kh 
ATRSHvb a/CV I D E C iz^ttl^ h h mitiim^< - 'J a 

> "b 3 " T ^ J mw^n^m^im^ 7 o & ? i jc^-To t /-c. ^ 

KhATRSHvdS/CVIDECfd^ttl'St hS-fbH 

{c/<- "d3" ©T^y Mae^j^ie^ij#-§- 7 2 so? 7 3 j::^ 

(2) t hM>ft:in:#:L^V^^©;gim 
( i ) 3 >" a " 

t hM^tlA T R 5 tt^^^ LM^. P C Rj^tcicfc -5 C D R - 7 7^ 

>f > rtcfc {9 f^M L^o t hiS:#Z37332 (DDBJ> Welschof Mt>. J. 

Immunol. Methods, 179, 203-214, 1995) S © :7 U — A '7 — 
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CDR-^^'^^-r-f >;J^'y^^^-h 5 Lv 1 S (aS^iJ#-t7 4 
) S.Ufh5Lv4S (ie^J#-^ 7- 5 ) V X D N ABfi^J^x C D 

RV^ y ^ y^-Zfy^^-^i 5 Lv 2A (ae^J#-^ 7 6). h 5 
L V 3 A (Se^J#-^ 77)2^0'h5Lv5A (iS^iJ#-^ 7 8 ) T 

> XD N ASe^J^rW #3^-5 -^-oMfi^t- 2 0 b p 
li&^BE^iJ^W-r 'T t~ h 5 L v S (ie^J#^ 7 9 ) S. 

C^h 5 L V A (aa^J#-^ 8 0) «CDRi:^'^7T-^:^:/:?'5-f-T- 
hSLv 1 SRt>'h5Lv5Ai^i-^^Cl v^-^WT-So C D R - 
5:77^^>:r:/'5>r-7-h5LvlSs h5Lv4S. h5Lv2 
A. h5Lv3A. h5Lv5A. h5LvSS.?>'h5LvA« P 
harmacia Biotechtc -^fife. J^IS <£r^l£ L ^ o 

PCR^?I^(*> 100/rl4'{-120mM Tris-HCl ( 
pH8. 0).10mMKC1.6mM (NH4)2S04> 
0.1% Triton X-100. 0. 001% BSA. 0 
. 2mM dNTPs ( d A T P , dGTP, dCTP, dTTP 
). ImM MgClz. 2. 5^-yh®KOD DNA^f^U^ 
^--if (m#ii*S^) . 5 p m o 1 e © C D R 7 7^ >f -f 
v-h5LvlS. h5Lv2A. h5Lv3A. h5Lv4S. 
S.?>* h 5 L V 5 A ^#W-r o 

PCR^DNA Thermal Cycler 480 CPerkin-Blmer) 
9 4 tJiCX 3 0 =0>Pb1> 5 0 'tItCT 1 ^a-Pal. 7 2 ^tJfciT 1 ^PalOfiJ^ 

^ ^ jv^ ^Wn r> z, tK ^ ^ ^(D c TiR ^ 3 y ^ y ^zf^ 

-(^-^T-tyy'Jl^LtZo C ©SJSH^^^t- lOOpmole©^ 
SS:/5-rv-h5 LvS3S^afh SLvA^iOX.. 9 4'^{CT3 Of^> 

^z^cizxi^m. 7 2 °c{c-c 1 ^Faioasi^^ ^ >'i'^ 3 0 m 
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P C RS^Jt^m^m^ 3 % NuSieve GTGT if u - 7. (FViC BioProduc 
ts) ^fflt^/cT#n-xy;ummi*»(-cfc ^^^L. 4 0 0 b p 
g©DNA»f>i-^#Wt--5T:^'D-xM'^-l3!Jt3 lULfZo T ii u - 7. 
V^^-y 3. J - )\/'BlXS^ op;^;l/AT=ft&{t|L> D N AKf^ir^^rS' J - 
^'Uit^ic J: «9 HlJR L/Co lH]iR L D N A 8lf>T-^*iJISl^^ S p 1 I ( 
^?Sjt) J^O^B g 1 II (±?S^) {;iJ:«93 7t!T4 ^FBl?^>fk L/;:o 

y -yU-^et® $ -dr/c^. T E 1 0 1 {d^lg L/^io JifS® 
«fco(::LTIS^L^t h M>fbJn:#: L 0 V fS^^ n - K^Site^^ 
#trSplI-BglII DN A»fM-i S p 1 I S.O'B g 1 W^m 
>fb t- -5 C (h (C cfc «5^ML/cC V I DEC^^^-^DNA^'I'y- 
•>3>4^yhver. 2 (^?gai) ^ffl l.^. 3^#0^!!l:)&{cS£l^ 1 6 

C J Ml 0 ^ ny\i7-y YmU i—^yif^i/ 

- V ) 1 0 0 ti \\z.lB^. *:_L-l? 3 0 ^ Fh^ , 4 2 *C T 1 :^ Fh1# 
ML:A:oJ:fel/^"X?3 0 0//l ©Hi -Competence Broth (— y > ^ — > 

±tc d t #^ 3 7 tJJCT — ^^'T v^i'^- h LT:^1»® 

'fem.UWk'i^^mzo C©?^®^^f*:^L B A^itfe 3 m 1 3 7 °C 
T — ^:^||L^ K^4jM:$5'*^ QIAprep Spin Plasmld Kit (QIAGEN) 

$ Kif © c DN A3- K^^O^SSe^fJ^Dye Terminator 
Cycle Sequencing FS Ready Reaction Ki t(Perkin-Elmer) ^ffll^ 
. DNA Sequencer 373A (Perkin-BImer) {c<kt)^^L^o IS^J^^ 
ffly ^ >r -7- t LTM 1 3 Primer M4 (^Mjt)J^^>'M 
13 Primer R V (S?S jt ) ^^-ffl . Ifi] © j^gges^j 
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o z a k BS^iJ . 3 ' - fifl S p 1 I m^Se^'J <£r i# o :/ ^ X i K ^ h 
ATR5Lva/CVIDECi^iSL/Co t hM^k L^^^- a 

y a " ©Jgsie^rj ()^f£:t-s T 5 y ^^^t;) ^@e^j#-^ s i tc 

^-To ^ /c. V? 3 y " a " (OT I J S?@2^J^@e^«J#-§- 8 2 {C^ 

( i i ) ^<-'J B y "h" ^zf " c " 

/N' - 3 > " b " S. " c " ^ . M - 3 > " a *• © F R 3 ^ g 
SI (FR-'>-»'y:7U>^) f-SCttcJ:*? fFM t o ^< - 3 > 
"b" {Ctit h in:{*:S68699 (DDBJ. Hougs L t> , Exp. CI in. Immunog 
en et., 10. 141-151. 1993) S F R 3 ^ . ^< - a > " c " 
«b h^<*:P01607 (SWISS-PROT. Epp 0 ^, Biochemistry. 14, 49 
43-4952, 1975)*^© F R 3 ^^--en-Fn^ffl L/Ho 

/N'-i^aV «b" ©FR3^3-Kt-'S^5-r-T-F3SS (IS 
nm^- 8 3) t F 3 S A (Be^J#-^ S 4 ) . * S \.Ut^<-'J 3 " 
c" ©FR3^=i-K-r<S-:^5>r^-F3RS (B2^J#-^ 8 5 ) i 
F3RA (Bfi^J#-^8 6) {^2 ^ fi^ /X Se??ii ^ W L > M^^ 

IS^^K p n I Rt/f P s t I (DU^Win^'^i-^o F 3 S S . F 3 
SA> F3RS. F3RA« Pharmacia Biotecht:: •^^> ^t^^^ 
KLfCo #1 0 Opmo 1 e©F3SS<hF3SA. *,Sl^{iF3 
RStF3RA<£:9 6 "CiZX 2 ^^PhI. 5 0 °C {C T 2 ^a-P^MS-T^ C 
t {C J: ?) -ar. 2 2(5:00 N AifM-^fpM L/io 

c:nt> 2:2^0DNAif^^$'JISl^^Kp n I (SMit) J- «9 3 

1 vx- i.mrsm^t l. 2fc<.^-e$ij^^^ p s t i i^mm.) ic^^o 3 
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y^X^ KhATRSLva/CVIDEC ^$fJIS^^K p n I 
(SMit) (c J: «9 3 7 °c-e 1 ^Pal^N-fb L. tlfe "efiJISi^^ P s t I 
(SSit) tcj; <9 3 7 "CT' 1 1^ Pal ?i 'fk L o ?^>fbjg^«^^ 1.5% 
NuSieve GTGT o - X (FMC BioProducts) ^ffl ^ T 7!f o - y 
J^n.%'^W}\i^ ^Ki ^ML . 1^3 0 0 0 b p D N A KfJt^^W^ 

o A-eaai D N AifK-^ J^rS' y -;l/Tet^$ -tir/c^s TE 

R3^n~K-r5KpnI-PstI D N A if K" i K p n I S. a' 
P s t I T'yi'fb-r ^ Ci{cj;i9FR3 ^W^Lfzh A T R 5 L v a 
/CVIDEC^rJ'r5^-^DNA5'ry->'3>^.yhver. 2 

d ©j^^^g-^i^;$':^]P0 J Ml 0 Q Vmm 

I 0 u I \^1ja^. ^±-e 3 0 5^Pb1. 4 2 °C{CX 1 ^Pb^# 
SL/Co ^):C^-e3 0 0 it^ 1 ©Hi -Competence Broth (— y j}5 > — > 
) TX:\zx ly^^^-YLtzWL. L B Alg^^ilfe 

m%m.^W^nfZo C © Jg®fe^#:;£- L B A^fife 3 m 1 3 T'CK 
T — ^:^^L> S^H^*^ b>QIAprep Spin Plasmid Kit (QIAGBN) 

^5 X ^ h'^<D c D N A 3 - K^I^©i^SiE^J^Dye Terminator 
Cycle Sequencing FS Ready Reaction Ki t(Perkin-Elmer) ^ffil^ 
. DNA Sequencer 373A (Perltin-Blmer) {Cck«9^^LfCo Se^J^^ 
ffl7^5-r v-i LTM13 Primer M4(^?Sii) Sa*M13 Primer RV(S 
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L/ o 

cn^> t hmitin.i^Lm^<- i^3> "a" ©FR3 L/c^< 
- 3 > " b " * -5 l/Mi^<- 3 > " c " ^ n - Kt-'Siife^<£r^ 
K^-en-enhATRSLvb/CVIDEC. h 
ATRSLvc/CVIDECi^iSL/Co ^^Xi FhATR5 
Lvb/CV I DEC{C#*nSfc hmitLm^<-i^ a > "h" <D 

^mm,n:sLZj^nm-t^T I ymmn^£i^^i^^<'-'^ 3 > "b" 

J ^B£?iJ^ae^i#^ 8 7 4o J: 8 8 tc^t"o >^5X^ FhA 

TR5 Lvc/CVIDEC{C^^tlSfc hM>fkLM^<- i;^ s > " 

( i i i ) 3 ^ " b 1 - BlO' " b 2 " 

X - 3 > « b 1 " S. O' " b 2 " ^ . /< - >^ 3 > " b " © F R 2 
^m^-t ^ tiZ^tOi^mLfZo ^<->^ 3 V "b 1 " {C«b htrif^: 
S65921 (DDBJx Tonge DWt>. Year Immunol., 7, 56-62, 1993)451^ 
0 F R 2 3 " b 2 " Id « b h in:f*:X93625 (DDBJ. Cox 

JP^>, Eur. J. Immunol. , 24, 827-836, 1994) S F R 2 ^ tL-?" 

^>c_o;3y "bl" ©FR2^=i-. K-r'S^5'fT-F2SS ( 
mm^^ 9 1) t F 2 S A (@E^J#^ 9 2 ) . * a l.^ 3 > 

''b2'' <DFR2^3-K-rS:/^'r-7-F2XS (ie^J#-^ 9 3 

) t F 2 X A cmmm^ 9 4 ) «5iMc^iti6<i^i:Be^j*w l> 
izmmmMA f 1 iis.t>' s p e i ©^.^le^ij^w-r -So f 2 s s . 

F2SAx F2XS&t>'F2XA{i Pharmacia Blotechtc: J: «9 

^tltio #1 0 Opmo 1 e®F2SS<i:F2SA. *aiWiF2 

XSiF2XA^9 6*C{CT255-P^x 5 0°C{CT2 ^mmmir^ C 
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cnt> 2 ^mDN Am )^^mmmm A f i ii c±mm:> so's p 

e I (SSii) {c cfc «9 3 7 "Ct? 1 ftFalyS'fb L/co m^tM^i^^y ^ 
J -Jl^RZJ^^ D P ^^JlyJ^X-mtii L. D N AifK*^ ^ - >'!/ T iJt IS 

•f^ X ^ KhATR5Lvb/CVIDE C ^mmmm A f £ II 

(^Mit) bl^'s p e I (ssit) {c ck «9 3 1 vi^ I mmm^tLfz 

o ^i-fk^S-^i^^ 1 . 5% NuSieve GTGT a - X (FMC BioProducts 

) ^m^^^fzTifa - X ^' junm.-^W}ic^ o^mt. m 3 0 0 obp 
n^^y ^ y -ji^:slv^ ^ p p ^^juA-^mih d n A»f>T-^i:5' y ~ 

OFR2^=i-K^SAf^II-Spe I DNA»fK-<i: A f ^ II 
BiCJ^S p e I -e^^^k^^ ^ i {C J; ^ F R 2 ^|^^L/ch ATR 5 L 
vb/CVIDEC^^^^-^DNA5'ry-i^3>4^.y hve r 
. 2 (^Msg) ^ffl IK ^f^fcD^:^{c:tifel> 1 6 "C-z? 1 ^ralSiS^ ii: 

c<Dm^^m^m'S:i^mm J m i o 9 n > > hJBBJia c^ii > 

i^- >') 1 0 0 1 iC^tox.. ^±X' 3 0 ^Pal. 4 2 "tJtCT 1 ^Fb1# 
aU/iio ^{k^^-^ S 0 0 /z 1 ©Hi -Competence Broth(— > — > 

) <£:inx.3 7°c(;i-ci^p^'r>4-^/<-hL/i^. lb Am^mm 
±KZ(D:h:mm^-^ ^.3 7 "tJicT— :K>r >^ZL^ - h Lx±mm 
Bm^m^^'i^fzo c(DmM^m{^^L b Ai^m 4 m 1 -c= 3 7 °ctc 

X — :K^^L. Mi^m^i)^ ^(^Ikpreii Spin Plasmid Kit (QIAGEN) 
^m^'^Xzf^ I KDN A^iiML/::o 

■/^X^ K4'©cDNA3 - FM^Oigmse^iJ^Dye Terminator 
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Cycle Seque^Rig FS Ready Reaction Ki t^rrkin-Elmer) ^ffli/^ 
. DNA Sequencer 373A (Perkin-Blmer) (cJ:«9^^L/^o BS^J^^ 
ffl ^5 ^- (h LTM13 Primer M4(^?S3t) JSlD^MIS Primer RV(^ 

Lfzo 

K^-en-etlh ATR 5Lvb 1/CVIDE 
CRZ>*hATR5Lvb2/^CVIDEC<i:^^Lyco TT'^X^ K 
hATRBLvb 1/CVIDEC IZ^ttl^ k h M'fk L - 
3 > " b 1 " ©mSB2^JRUf*H«Jt-S T ^ y Kifi^JRO^^-^'- 3 > 

" b 1 " T ^ y ^afi^ij^@a^j#-^ 9 5 jio' 9 6 tc^^o ^ 

KhATR5Lvb2/^CVIDEC{c:#*nSthM>(kLm 

(3) h hmitifii^(D^m'<^ ^ -(^mm 

Hi^ V0^^#t;:/5 KhATRSHva/CVIDEC^ 
N h e I RCJf S a 1 I -^M^tL. t hM-fbHMVM^® c D N A »f 
>T-^IlIiRt> c h A T R - 5 tfif*:^^:^^ X ^ K'<i5' rJ' chA 
TR5/N5KG4P^Nhe IS.D^Sa 1 I i^xm^t^t C i 
J: t) L/w chATR5XN5KG4P (Sal I/Nhel) 
izmXLfZo C o LxrfmLfzzf^ :^ i K^hHva-chLv/ 
N5KG4 Pi^^L/Co 

nmY^iiL^^t^Zf'p :^ ^ KhATRSHvb/CVIDEC^ 
NhelROfSall-e^-fbt. b hM^bH^V^^® c D N A Wr 
^T-^lHiiRL. c h A T R - 5 ta:#:^^7'^ X i F'^: ^ chA 

7 9 



wo 01/24626 PCT/JPOO/06802 

T R 5 / N 5 P^NhelS-C/Sa 1 T ?i >fb -S Z t iz. 

J:«9ilML^chATR5/N5KG4P (Sa 1 I/Nhe I) 
izMA Lfzo Z.0 L-Zi^^Lfzzr 3 ^ ^ K<&hHvb-chLv/ 
N 5 K G 4 P LtZo 

HM VM^^#tr:/5 X ? K h A T R 5 H V c /C V I D E C. 
hATR5Hvd/CVIDECS.LN'hATR5Hve//CVID 
EC^Nhel&O'SallT^'fbL. t hM^kHi^V^^© c D 
N A»f>t^lHliR L. c h A T R - 5 iFt^ifi:^^-:?^^ X $ rS' 
chATR5/N5KG4P^Nhe I&D^Sa 1 I izxmit-t 6 
Ci{C.J;*9liMLfcchATR5/N5KG4P (Sal I/Nh 
e I ) icrnXLtZo C o Lxn^Ltzzf^ 7. I K^hHvc-ch 
Lv/"N5KG4P, hHvd-chLv/N5KG4PS.O'hH 
V e-chLv/N5KG4 Pi^^SL^o 

HaVM«^#trr^X $ KhATRSHvf/CVIDECS. 
O^hATRSHvh/CVIDEC^Nhe IS.O'Sa 1 I -cmit 
L. t hM>fbHMVII^® c D N A»fJt<£:IlIiR L. chATR-5 
^W^^':f'p 7. I Y ^ ^ ^ - ^ c h A T R 5 /N 5 K G 4 P N h 
e IS-CKSa 1 I ^^Xmit-t ^ Z. t\z.^^mm.Lfz c h KTR ^ y 
N5KG4P (Sal I/Nhel) ic#AL/to C9 LTf^ig L 
tzzfy 7s ^ K^hHv f-chLv/N5KG4 PS.C/hHvh- 
c hLv/N5KG 4 Y> t^^LtZo 

m.m^^tS-:f3 7 % KhATRSHv i/CVIDECJ^ 
O^hATRSHv j/CVI DEC^Nhe ISCKS a 1 ixmit 
t hM^bHM VM^® c D N AKfJT-^HlJjX L. chATR-5 
m.W^m,-f3 71 ^ c h ATR 5/N 5 KG 4 P^Nh 

e IRD^S a 1 I tciT^i^fk-t S C t {c J: «9|^SS Lt^ c h ATR 5/ 
N5KG4P (Sal I/Nhel) {C#ALfCo C9 LTfFM L 
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fz-f^ 7.x V^Wn V i-chLv/^NSK W P S. h H v j - 
chLv/'N5KG4P«»:^^L/::o 

HMVM^^^ti-:?'^^^ KhATR5Hvb 1/CVIDEC 
S.O'hATR5Hvdl/CVIDEC^Nhe IS.O*Sa 1 IT 
m\tL. t hM'fkH^ VH^© c D N AKfiT-^HHX chATR 

- 5 tiL#:|^^7'^ ^ K^i^ c h A T R 5 /N 5 K G 4 P ^ 
Nhe I5.U^Sa 1 liCT^g^k-T-SCitCJiJ^P^Ly^ichATR 
5/N5KG4P (Sal I/Nhel) (c^ALfCo C-^LXf^ 
^L/CT'^X^ K^hHvb l-chLv/'N5KG4PS.O'hH 
vdl-chLv/N5KG4P L fZo 

(ii) hhM^bLlgi^p' 5 H^<i:®m«?>-^^-tt 
tn:#:^3K^ ^ rS^ - N 5 K G 4 P ^ffl 1>T. ^ / t (Dm.^'^ 

T'^X^ KhATRSLva/CVIDEC. hATRSLvb 
/CVIDEC. hATRSLvc/^CVIDEC. hATRSL 
vbl/CVIDEC. hATR5Lvb2/CVIDEC^Mre 
a*^B g 1 II (^fiit) 5t?>*S p 1 I (^Mit) {C J; *9 3 7 °C Tr 2 

- 3 NfFal^i^b L^o M-fb^g^^^^ 1 . 5 2 % NuSieve GTG 
T^P-X(FMC BioProducts) ^ffl l/^ ^ T ^ n - X y ;Hi^^l&{C 
ck jfe^4 0 0bpS©D N A»fM-^^Wt-^ T#o - XM* 

L. D N A»fK-^ J^:?' -/W-^^tig$ ii-^^x TEfC^j^t/io 

#i?S p 1 I - B g 1 II DN A»fK-i Spl lS.C/BglII-em 

\tLfzc hATR5 Hv/NS KG4 P^DNA^-T^-i/g 

•yhver. 2 (^Mit ) <^ ffl . J^i^ ® M:^ tife 1/ W 6 °C 1 ^ 
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PalSiS^ -lira" /Co " 

M^m^m^i^mm J mi o 9 =i > i^^r > hmn^ m> - 

>) 1 0 0 fi 1 i:iija^. ^lc_hT 3 0 4 2 °C{cr 1 :^Pb1#M L 

fZo ^ 0 0 u 1 O Hi -Competence Broth(— y - y^) ^ 

ta^S 7 Vizx 1 ^Pal-r h L/c^s L B Atg^^«il±(c: 

Z<DM'M.^^i^^ L B A^m 250inlt/:{i 500ml-e37 
°C{CT — ^^HL. mi^m^H)^ h??Usmid Maxi Kit (QIAGEN) 
l^T>^5 ^ KD N A^liM L/io cn^^y^Hi^it hM-fbL 
3 - Kt-S«fe^<£:#A L/::/5 X ^ K^-eti-m c h H v - 
hLva/N5KG4P. c h H v - h L v b / N 5 K G 4 P . c 
h H V - h L V c /N 5 K G 4 P . c h H v - h L v b 1 / N 5 K 
G4PS.?>'chHv-hLvb2/N5KG4P LfZo 

( i i i ) t h m^tH mt t hm^tLm<Dm.'k-^ 

VM^^^try ^ X ^ KhATRSHva/CVIDEC^ 
N h e I BlCKS a 1 I -ef^>fb L> h hM>fbHfl VM^© c D N A »f 
M-^lHliR t hM-lb A T R - 5 m,i^Lm^<~ 3 > " a " c D N 
A®Be^J^#t;-^^ X5 KchHv-hLva/N5KG4P^N 
h e I BlO* S a 1 I KXm^t-t^ ili{-J:«9PML/:hLv a/N 
5KG4P(SalI/NheI) «::^A L/io LTf^MLfc 
K^hHva-hLva/'N5KG4P<J:^iSL^o 
HM V^i^^Sr^t;':^^ KhATRSHvb/CVIDECS. 
O'hATRSHvc/CVIDEC^Nhe IS.O'Sa 1 1 xmit 
t hM>fbHi^VM^(D c DNAWfin^lHliRL. hhM>fbATR 
-5^f4cL0/<--v?3>' "a" cDNAtDge^iJ ^ X i K c 

hHv-hLva/N5KG4P<£:NheIS.Z>'Sal I i^iXMit 
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<5 C i tc J: " mLtzhLvaXNSK G^P (Sal I / N h 
e I ) IzmALfZo Z o ^ i K^hHvb-hL 

va/N5KG4 PS.Z>'hHv c-hLva/N5KG4 P 

HlgVM^^^ti'^^X^ KhATR5Hvb/CVI DEC. 
hATR5Hvd/CVIDECS.a'hATR5Hve/CVID 
EC^Nhe IS.U^Sa 1 I i^m^tt. t hM^kHM V^^© c D 
N A»fK-^lHlJDl L. k h^^bAT R - 5 ^#:L^/<- 3 > " b " 
cDNA©@e^J<Sr^tr:?'^^^ Kc hHv-hLv b/N 5 KG 4 
P^Nhe IRCJ^Sa 1 I«cT?i^fc-rSC<i:{Cj;fr3P^L/^hLv 
b/'N5KG4P (Sal I/Nhel) {c#A L fco C LTf^ 
ML;^-:^^^^ K^hHvb-hLvb/N5KG4P. hHvd 
-hLvb/N5KG4 PS.CKhHve-hLvb/'N5KG4 P 
Lf=.o 

Vtl^^^t*"-^^ KhATRSHvf/CVIDEC. 
hATRSHvg/CV IDECRO'hATRSHvh/^CVID 
EC^Nhe IRO'Sa 1 IX-m^tL. t hM^kHM V^J^® c D 
N AlffM-^llIiR hhM>fhATR-5 ifCWLm^<- a > "b" 
cDNA©ie^?U^#ti'>'"^:^^ Kc hHv-hLv b/N 5 KG 4 
P<£:Nhe IRr/Sa 1 I tzxm^t-t^ Z t K ^ ^ m^Ltzh L v 
b/N5KG4P (Sal I/Nhel) {c#A L /"Co Z. o LXfj^ 
MLtzZf^X^ K^hHvf-hLvb/'N5KG4P> hHvg 
-hLvb/'N5KG4 P3SLCKhHvh-hLvb/N5KG4 P 

H0V0^^#i;:/^ KhATRSHvi/CVIDECS. 
O'hATRSHv j/CVIDEC^Nhe I RtP S a 1 1 ^cmit 
L. t hM-fbH^ VM^® c D N A»f)t^lHliR Ls thM'fbATR 
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hHv-hLvb/'N5KG4P^Nhe ISlO'Se I I Kxm'it 
■r ^ C t X ^ L tz h L V h y N 5 K G 4 P (Sal I/Nh 
e I ) IzmXLfzo d LTf^^ L/c-:/^ X ^K<£:hHvi-hL 
vb/N5KG4 PRC/hHv j - hLvb/N5KG4 Pi#^ 

nmv mi^^^tS^^ X I KhATRSHvbl/CVIDEC 
RO^hATRSHvd 1/CVIDEC^Nhe I3Sfe.C>'Sa 1 It? 
^i^bL. t hM^kHMVM^O c D N AKf^T-^IUiR L. bhM'fkA 
T R - 5 mi^Lm^<- 3 > "b" c D N A OBB3?iJ^#i;:^5 X i 
KchHv-hLvb/N5KG4P^Nhe IJ^O'Sa 1 IJCT 
^i-ffc-r -5 C i J: «9 ^iH L/C hLvb//N5KG4P (Sal I y 
N h e I ) (c#A L^o C -5 L Tf^l^ L ^ -5 K^hHvb 1 
-hLvb/N5KG4PJtO*hHvd l-hLvb/N5KG4 
P i^iS LtZo 

HiiVMJ^^#ir-r^X^ KhATRSHv b 3/CV I DEC 
&CfhATR5Hvd3/CVIDEC^NheIJ^t>'Sal IT? 
^^tL. h hM^hH^ VMiiK© c D N A»fn-<£rlHliR L. thM'fbA 
T R - 5 ilL^*:Li^^<~ 3 > " b " c D N A ©SB^J ^^tT"^ 5 X ^ 
KchHv-hLvb//N5KG4P<£rNhe IJtCKSa 1 I{3T 
?i^h-r ^ C i {Ccfc <9 L/C hLvb/N5KG4P (Sal 1/ 
N h e I ) KmALtio C 9 LTf^M L/c^^X^ K^hHvb 3 
-hLvb/N5KG4 PS.J/hHvd 3-hLvb/N5KG4 
P LfZo 

umvmm^^vzf^ X I Kb atr 5 h v b/c v i d e c ^ 

Nh e I S.D*S a 1 I -^mitt. b hM^kH^Vfl^® c D N A if 

K-^SrlHliiX L. b hM-fb A T R - 5 ijii^Lm^<-' a > " b 1 " S. 
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"b2" c D "©IB^J^^t; X ^ K c^rt V - h L V b 1 / 

N5KG4PS.C;^chHv-hLvb2/N5KG4P<£-Nhe I 
S.a'Sa 1 I icxmit-t ^ C tK^<omnLfzh L V b 1 5 K 
G4P (Sal I/NheI)RO'hLvb2/N5KG4P (S 
a 1 I / N h e I ) izmALtZo C -5 L Tf^lg! L ^ 5 X ^ h 
Hvb-hLvb 1/'N5KG4 PS.?>*hHvb-hLvb 2/N 
5 K G 4 P t-^^ Ltio 

H^V^^^-^t?-:^-5X = KhATRSHv i/CVIDEC^ 
Nhe IS.?>'Sa 1 I-e?^^bL. h hM>fbHM VM^® c D N A »f 
M-^HIJR t hSI^k A T R - 5 $Lf*L|g^<- g > " b 1 " RO^ 
"b2" cDNA®BS^J^#tr:^^X$ KchHv-hLvbl/ 
N5KG4PS.a*chHv-hLvb2/N5KG4P^Nhe I 
RO'Sa 1 liZXm^t-t^^tizXtommLfzhLvh 1/N5K 
G4P (Sal I/NheI)RO'hLvb2/N5KG4P (S 
a 1 I/Nhe I) i^mALtZo Z o LT ff^ L fzzfp :^ ^ F^h 
Hv i-hLvbl/N5KG4PRafhHv i-hLvb2/'N 
5 K G 4 P t-^^ LfZo 

(4) c o s - 7 mii^^ (D h ^ >' ^ y ^ iy 3 > 
mmzf'^x^ h'^ c o s - 7 mm-e-M^i^mM^-^fzo 

mmttz^m^^^^V^^^-^Gene Pulser^B 
(B i o - R a d) ^ffll^TJ^U^ hO7j?L/-'>3>'<cj;«5C0S 
- 7 *ffll!S{c:J^®#A L/;io P B S 4^ l x l O ^ aB8a/m 1 OSfflflS 
^^-t?S^^$ nXV^ ^COS-7^^0. TSmltC.-T'^X^K 
5 0 g V> « 2 0 g ^ilP^. 1 , 5 0 0 V, 25jwF©#« 
^ fi T X # ;i o 
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^ tltztmH^^ ^^(D Ultra Low IgG-i^ JifiiSl^ (GIBCO) 

a DM E M^itfe(GIBCO) L. 10c m^Sm^ -S 1 5 c 

m^mm^m^^x c o 2 -r>' + zL^-^ -{cr^« u/co 2 4 ^Ph^ 

i^ll±^^IR?|^* L. iffc{CMlto^:^MHB CHO 

L<ii9 6 mm(Dmm<D'^^ ^m±m^mii>. MAL^^micj^omm 
( 5 ) ^i^comm 

C O S - 7 mS^<D^m±mi)^ ih<Din.i^(Dmm^kffiGel Protein 
A MAPSII^y h(Bio-Rad) > * -S tirProtein A Sepharose Fast 
FlowCPharmacia Biotech) ^ffll^Ttfo/Co AffiGel Protein A MA 

psii+y h^m^^^fzmmu^ y hmH<Dm:^ic'^'oxn^tzo rPro 

tein A Sepharose Fast Flow^ffl l^ /i3|tM«J[iiT® «J: -5 icfr o 
1 m 1 ©rProtein A Sepharose Fast Flow^ tj ^ iz^iM L ^ 1 

fzij ^ Aizc o s - 7 mmcr>mm±m^Tzf3 ^ Lfzm.. i o^s 

<DT B S iZJ: -oX 3 Ms^'i^i^ LfZo '^i^ 1 S . 5ml02. 5m 
M HCl (pH3. 0 ) ^d^f C i {Cct oTiR^ LfctnC^iS:^^ 
:^ 5 A J: «3 ^tii L y^io 1. 5 m 1 © 1 M Tris-HCl (pH 

8. 0) ^im^^ c tiz 'oxmium'Sr^mLfzo 
nm $ tiiz^i^m^i^'z>\^^x^ -fe>h';:/i^-y-7'3ofeL<«i 

0 0 ( a m i c o n) ^ffl ^^2tai<^ 2 S mn O C t iz X iO 

.TBS izmm^^m^L. Mmr^izm i . 5 m i ^xmm Ltza 

(1) E L I S A{;i<J:-SKf*:S^©aiJ^ 

tfii^m^m^(Dfzib(D EL I SA:;'U-h^<:fe©J:9tcLTiiM 

L/Co ELISAffl9 6:A::/l^~h (Maxisorp. NUNC) (D^Jt^S 
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^B-fk^^ 7 T 0 . IM NaHCOs.^ 0 2% NaNa 

.pH9. 6) cKiT. c B tm-t) -1:1 u s I (D^mi^mm 

Lfz^ ^ifC h h I g G r iiii^ (BioSource) 100//l-e 
mn^t L> 2 0 0 1 CD^IR^< .y-7r-(50mM Tris-H 
CI. ImM MgCl2. 0. IM NaCl. 0. 05% T 
ween20. 0. 02% NaNa. 1% ^i^MmTJVyi^ 
(BSA). pH8. 1) (Jg^TD B il^f ) P + 

. m.ws:mm,^-^fzc o s - 7 mm(omm±miic>^ ^^itmntfo^^ 

1 ^m^M.i^X^ V^A'^-hLO. 0 5%Tween2 0^^ 
tr^yl/^ y n P B S (JgiTR B (blS^t-) -ZF^fe^^. D B 1 0 0 0 
i^iZ^l^LfzT Ji^tf V y r ^ - -iz ¥ m. h I s G rtri 

(BioSource) 1 0 0 fi 1 ^im ^fzo 1 mmMUiZi: ^ > ^ ^ ^- 
hLRBT?^^®^. Img/ml <i:^i:^<};'9tcS i gma 1 0 4 
(p-j:ihD:7i^;UU S I GMA) ^XK^< -y -7 T - (5 

OmM NaHCOs.lOmM MgCl2xPH9.8){C^ 

mLfzh<D mnmmt^-t) ^im^. 4 0 5/6 5 5 nm 

TOSi^jg^microplate reader (Bio Rad) xmMLtZo ^^MM 
(DT.^ y KiLXI gG4 /c (The Binding Site) ^ffl l^fco 

( 2 ) ^mm^^o^m\% 

tn:IlM^S'J^©/cJ6£7>Ce 1 1 EL I SA^U-ht^. 
^ {c LTISM L/Co amSii b MglM^SfflSa J 8 2 (ATCC HT 
B - 1 ) ^ffll^fco jHBSa^Mffl 965t:?'U-h©60;?^{Clxi0 

^ ^£DJ8 2^ffl)}a^^s^Ji^/fo cn^coz y ^ a.^- ^ -x 

1 0:^11 L (1 0 %®4^J!^mjfa?*(GIBC0) ^^t^RPMI 1 6 4 0 
^ifi) . «Bia^^^$-fr^o 300/^l®PBS-e 
2 iHl^Jfe^ Lfco 4 %®^N°5 '-^^;^ATy^x t K^^tTP B S ( 
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JliiT. P F A^P B S tm-t:> <£-#5tt- 1 ^ /I 1 inx.> ^±X' 1 
PFA/PBS^jtT. 3 0 0 1 CD P B S 2 lHl^#^ 

NfPbW >^ ^K - h LRB -e;^^^. D B T 1 0 0 0 L 
T^l/;^ U 7 r ^--if^g^-^^^ith h I g G r (BioSource 

) 1 0 0 u I ^tia:ttZo ^UKX 1 mfS^ > ^ - h LRBXi^ 
^(D(Dt>. SM^/fit^irax.. ^^iC 4 0 5 / 6 5 5 n m T © K g 
Microplate Reader (Bio-Rad) XMMLtZo 
( 3 ) "t'fn^ttOfiiJ^ 

h o > ^' X ^ Thromborel SCBehr ingwerke AG) iz J: 
S Factor Xa^^Pl^ygtt gij^ L o -r^J::^-^.^ 1.2 5 

m g/m 1 CD Thromborel S 10/^1 <h iS^ ^Jg L ^In:^*: 

1 0 // 1 izmmf^ (5mMcDCaCl2> 0. 1%CDBS A <S-^tr 

TBS) 6 0 fi I ^jja^^ 9 B :r:zf h ^xm.ux' 1 mmRm^ 

■fr/Co C:tl{C 3. 2 4 5 /ig/^mlcDt: h-^rrJ'rS'-X 
• 5 ^5 h y - X) JtC/ 8 2 . 5 n g /m 1 CD fc h -7 T - V I 

I a (ivif^A. yif-5=-) ^-en^ni o/z i;!in;t. 

0. 5M®EDTA^10/^l3[iD;?.. MlS^^iJb ^ -lir^o Ctltc 
^feSK^^Sc^ 5 0 /z 1 ira-^x Microplate Reader(Bio Rad)-^ 4 0 
5X 6 5 5 nm<DiSSLitm^m]^LtZo ^'M.X 1 ^ fel S JS $ -ti: . 
405/'655n m <D K^t^T ^S'J^ L ^ o tn: ^^t^ M CD 1 ^TbIcd® 

(%) ^^tii L/co 
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HfeSS^IRx:^ h ^--t.^'feS® S -^2 2 2 (Chrom 

o g e n i x) ^mH:$cmiz'^^^mmL. wmtk-t- 2 ^^f^ 

.;f^U":/l^>fS(0. 6mg/'ml ^^ifi^^5^';:/:?'ciT-i'F 
. SIGMA) (hi : l-^MfOLP^LfCo 
( 4 ) ^ttOWflfi 

( i ) t hM-ffcHM^-^- B > "a" <i:4^^^ L0i:©*a^i± 

(a-ch)^fpl^L. cell ELISA {c T Jrt *g #6 ^ Ifil 
'^/ctd^x i«MJg#J-etn:l^{-*ft-^ife^«*^'i£T LTC>^Co FX 
a^^m#«cJ:5in:lii4'^Dtl{-oi^-r t>|®tiM^©^^ ^tit^*: (c 
h - c h) lzit-<xm^^m^X'^^fZo J:oTk hMjkHi^«FR 
- y y U V ^' {c ct ^ - 3 > T y "T" ^ If 9 d i L o ^^is 

. c c-^fflv^^^> 5$fc^*:(ic o s - 7 mmx-mm.^-^mmLfzm 
( i i ) t hm.itLm^<- B > "a" t ^ ^ Hmt<Dm.^-^ 

t hmitLm^<- a > "a" i^^^ H ^ *i. ^ t> -i^r trC 
( c h - a ) ^f^iSl cell ELISA T it *g #1 <£r P 

7 yZT^no C ti^LtZo ^i: *5 . C C ffl /-c ^ ^ ^ tn:#: « C O S 

( i i i ) b HM-fbHiJ^^- 3 V "a" i b hMitLm^^- 

3 > " a" i©*a^-fr 
t hM>fbH0/<- 3 "a" it hM'lhLm^^-i^ a > " a" 
. '^m.^^t>-itfz^ii^ ( a - a ) ^f^M L. cell E L I S A {^i 
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ilR a' L il © F R - + «y 7 U > i^* {C ct <S ^< - 3 > T y y ^fi^ 9 
c:«i:«cL/-Co ^i:*5x C CTffll/^yi^y ^tn:^:^ C O S - 7 SfflSa-t?^ 

(iv) thM>(l:HI|/N->^3> "b" . "c" "d" + 

mt^ / 3 hm^m.^'^iry'^fzijiW (-en-en "b-ch- . "c 

-ch" . "d-ch" ) ^^UL. cell E L I S A{C 

T^mm^m^m^fz.t:i^^ "d-ch- 3^wtmm(D 

$T:/lM-^S#*^Mi6e>tlx "b-ch" S.a^' "c-ch" Ittt^-fi)^ 

5in:**:jcJt^T. "b-ch" "d-ch" «^^";{)n 

^ fco t/c^<->^ 3 V "c-ch" (i + y ^it'f^rtc 
&.-<i}^fi. «3 o /io ct oTfc h M-fk H - s > " b 

" 2^0^ "d" ^M>^bH^t?i^l^^gtt^^^i%;t t»n'5^<- 

(v) t hM^bHii^<- 3 :^ "b" (h t Vmithm^<- 'J B > 

" a " <h©M^-fr 
F R - -^^ y :7 i; V ^* {C J; ^ T ^< — 3 l^T y-f Lfz\i VW.itYL 

3 > "b" it vmithm^<-'j 3 > "a" <£-m^-^t)-ar 

/::tit^^ ( b - a ) ^f^^ L. cell E L I S A C T tn: 1^ *g ^ tfe 
-e*o/co J:oT "b-a" "a-a" <fc «9 i« i.>?g^4^^^/<- 

v^B^-e^ofco ^ c tfffl c o s - 7 

9 0 
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( V i ) t hM>fi:Lig^<- gv-b". " c" / ^nmt 

ioitfzin.^ (^n^tL. "ch-b" . " c h - c " ) ^fF^L/c 
l^-rnoft^: t>5T:M*S^tl. trCH'+'fOtfet t>{c^y 5in:{* 
tmmom^^^Lfz^ J:oT/<- 3>'"b"&0f"c"^th 
M'fhtn:f*:L0©^Mi L/co ^ 'J/ X in:#: * ^ © T 5 y ^HSifc*^ 1 

-e-gnri.^ s <b#x. t>tL'So ^.s*?. c c-effl i^^ + y 5in:<4j« c h 

( V i i ) b hM>fkH«|/<- V? 3 > "b" i fc h M>fb L - 

3 y "b" RCJf "c" <t©ffi-a--fr 
t hS-ibHii/^- >^ 3 > "b" hM'fb Ll&^<- 3 > "b" 

RU^ "c" tm^^^^-fr^trtf* (-en-en "b-b" S.a' "b-c 

it ^ ^ \^1Zo 

(v i i i ) t hM>fbHiI^<- 3>'"b"&CK"d''tthM 

>fb L >^ 3 > "b" t(Dm.^'^ 

FR - ^ y y ^) > {C J: o - V? 3 > T y L h VmitB. 

mth hmithm^<'- a > "b" ^m^^i^-^tL^i*- c^n-en 

"b-b" "d-b" ) ^f^M cell ELISAfCT 

iig^stt*<MJ6 ^n. "b-b" «i^a^•^t>■r^^^c^^^$l:Mi^g^ 

9 1 
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>fbLli/<- 3 > "b" iCDm^-ti- 

3 > "b" C^n^'tl "e-ch" RO' "e- 

b" ) ^^m.LfztZ.h. "e-ch" c7)$tllM^tl«^> ^tit^^: 

^<-v^3> "e" (iLii/N'-v'g^ "b" t(DWi^^tii<m\.^ 

h>tlfZo 

(x) h h M-fkHM^^-- 3>"f". *'g"S.Of"h''<i:t:h 
M^bLM^<- 3 :^ "b" (ho^a-^-ti: 

t hM^bHM^<- 3 > - f " . "g" SCJf "h" ^ t hM>fbL 
3 > "b " <i:m^^*D-li:/-cin:#:^ (^n-etl " f - b " . 

"g-b" "h-b" ) r^mtf^t^^. -f - b- S.t>' -h 
-b" (Dtn,i^i,tm.i^<D^mmi)<^ni:^^< Tb^-otzo ^i:*5. ^n'~v^3 

^L. ^ ^ "^^i^J: ^^\i^tf^m^^^m^mLfzo "g-b" ©itM 

(xi) \^ hmitHm^<-' P B > 1 " " d 1 " ihhM 
^bLii^<~v^3V "b" <b©ffi^-a- 

b hmitum^<- 3 > "b 1" Z^O^ «d 1" hM-fbLM^^ 

9 2 
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-'J 3 1/ " b ™*a^^tD-tir/::ta:#:<£r i^i^^tl " b 1 - b " S. 

(x i i ) t hM-fbH^/^- i^3V«b3"S.af"d3''«>:th 
M-fk L i> 3 "b" iom-^-ti: 

- 3 y "b" tU^^t^'^fz^W^ (-en-en "b 3 - b" S.CJf 
"d3-b" ) fp^ L i C "dS-b" ©trLH^-^t^ 4^ ^ 

5 ^^*ck *^■r^^^C^& -5 X*> «9 . "b3-b" O 1^ 5^ tl « $ ^> 
{c^oTl^/=o "b3-b" ®tn:il4'^tlti " b - b " J:«9±IhIS 
L/C t>®©. ^tn:<2|2©^£tt(ctiS.{i-r\ " d 3 - b " 

(x i i i ) b Ym.itYim^<- 3> "i" RCJ^ "j" <h^y-5 

b hM-fbHM/N'- 3V "i" RU^ "j" <£:^^^L|§<i:;fea<?'--^ 
t)-fr^tn:^4: (-en-en - i - c h" SlO^ " j - c h" ) <!: b hM>fb 
L 0^<- 3 > " b " <»:ffl<?^^:b-ti:fc!n:i* ( ^ ne n " i - b " S. 
" j - b " ) ^fPSf Jtm^^tlJ^O'ttH^^DtE^fi'J^ Lfzo 

o " i - c h" {C{i+^ •7tn:<*:cDygtt^±lHl5!n:1^4'^ntl?5><^.i6 ^ 
n. *• j - c h" (Dtnim^fntKi + p' Ki 

(x i v) b hM^bLM^<- i> 3 > "b 1 " 3StO* "b 2 " 
b hM>fbLM^<- v?3> "b 1" RO^ "b2" ^^^^Hilim 

^^^b-ar/ctrci^ (-en^'n. - c h - b l " " c h - b 2 " ) 
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^T^LfZo tiilMtfifDtliC-Dl^TW. "ch-b 1" t?{i^;/^5t^ 
tnm<D^^^7f^L. " c h - b 2 " T(ii^^^#J-^^> 5^^*:^ 
^^±lHl S?Stt:6<^,a6 h?tlfZo 3 > " b 1 " " b 2 " i 

i 9 j^T'^^- 3 > " b 2 " cD:5r;6^MnTi.> 5o 

(x v) t hM^bHM^<- 3 > " b " i fc hM>fbLii/<- 3 

> " b 2 " (h Oiiia^-li- 
t h M^bH.M^<~ 3 > "b " ^ t hM>fbLi^/<- 3 > " b 2 

" <i:,m^^t>-yr/:st^4f ( - b - b 2 " ) ^r^m l. ^mm^m:sLZ^ 

Tl^fCo irCM^^nt^Ji ''b-b''cDSi^^±I5|o/-ci>©o, M- 
b" /iio 

(x V i ) t h M>fbHiS^<- 3 > " i " it hM-fbLM^^- 

3>"bl''X{i"b2'' too^m-^-it 
b hM^bHm^<- >^ 3 > " i " <£■ b hM-fbLM^N'- s > " b 1 

" x« "b 2 " tm^^t>itfzifii^ (^ti^'n " i - b 1 " " 

i - b 2 " ) ^fPM tn:llijS^tlS:C/^iitif«fn#I^S!l^ Lfco " 
i - b 2 " ©|»tM*§^t|«4-^ "p^i^t l^iSmmX'. " i - b 1 " 
itt>-ri)^K^ ?>mm-V^ ^ tzo ttz. " i - b l " S.^- " i - b 2 

i-b2" > "i-bl" (DMiz^ib^^fZo 

(1) cHo^^m^m^wo^AL 

t hM^bin:^*^ (b - b. i -hRt^ i -b 2) (D^^m^m^m 

^fzib. mMm^micmitLtz cuomm, (dg44) iz 
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-fy Tsx K dWa . hHvb-hLvb / W K G 4 P . h H v 
i-hLvb/N5KG4 PS.iy^*hHv i-hLvb 2//N5KG 
4 P>&$iJK®^^S s p I (^?Sjt) triJJKff LTitmiyttc L. :7 i y 

J^U^hn:^— U — v/gV^g (Gene Pu 1 ser ; B 
i o R a d) {Cct «9 . ifiM^l^tc L fcM^iHE? ^ -^DG 4 
4 jifflJia{C#A LfCo DG4 4*Hl!a<£:PBS{cl xl 0' /mlcDSfl 

f^mm-emmL. ccomm^^o. s m ncBuiB©DN i o 

L < ti 5 0 ^ g ^iD;t. 1 , 5 0 0 V. 2 5 fi F CDl^n^WLiCX^^ 

GIBCO) HT) ^^Wr -5 C H O - S - S F MlU§«fc 

tc^a$ n^iSffll}a^51® 2 tJc© 9 e ^^^pig-^f (Falcon) 
ic 1 0 0 /z 1 i ^j: S J: -5 {cSS L. C O 2 ^ > ^ - ^ - K 

xi^mLfzo ^mmt^ s ^ 9 mm'^i^HT:&.zf i m s 1 ©gene 

TIC IN (GIBCO) «-^Wr -5 C H O - S - S F Mll^ife^ 1 0 0 1 
/y>:i)D^. 5 0 0 g 1 © G E N E T I C I NJl^^J^JIfeiC^^ 
L. in.i^^m^<DmA^nfzm^^M^LtZo 3-45 {c-^ 1 / 

jiSit Lfi^j^t?. ^©4 — 5 B ^(c|EfflS^OlIISP^<J:ii5i;«>^'1K?^$ 

«^^MiE®iT:#:«SS'J^E LISA Id cfc «5PJ^ Jtf*:jll^«0 

( 2 ) t >M^I:Sl#:®;^««M 

Buie© J: ^ icMte L;fe h hM>fbtt:#: ("b-b". "i-b''SL 

t>* " i - b 2 " ) D G 4 4 ^fflSa^^ 2 Ln-^-^"hyU (CONI 

NO^ffllK SOOml/dt^yUOCHO-S-SF M 1 1 ^ ife "2? 
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iifB^^a. ^iy^^miR Lxmmh c h ™s - s fmh^m^ 

0. 2 2/zmt>L<W0. 4 5/imCD:7^;U:^--eit3gLfCoCn 
Protein AT -7 ^ ^-r - ;^ -5 A (Pores) ^ ^ii^ L fc ConSep 

(3) E L I S A (C J: SJn:^*:^iffiCDM^ 

L/::o EL I SAfflQ 6 :r:^ U - h (Maxisorp, NUNC) ©#5^:<£r C 
1 // g/m 1 <D;^Jg(cifiiM Lfc-^'^^m h h I g G r ln:#: (Bi oSo 
urce) 1 0 0 \ -cm^itL. 2 0 0 jj. icDDB'ZfT'n.y^^^'CD 

lNfPB^^^{CT-r> + i<-hLRB-e^^m. DB-ei 000 
. LtzTJl^:/3 y -7 x:7 7 - t h I g G r !n: 

<*:(BioSource) I 0 0 n \ ^iM^tio 1 ^Pal^StCT^r > + jl ^- 
h L R B -^^Jfe?^©^, mK^?^^ 1 0 0 1 io^. 4 0 5 /655 
n m-Z?0®i3fejS-^microplate reader (B i o R a d ) "^^(1^ L 
o mmm\^(D:^^ > i^- V t LX l s G a k (The Binding Site) 

( 4 ) iiii^^tioaij^ 

tfimi^^m^(Dfzib<DC e 1 1 ELISA-:^U-hT«. ^<D 

J: o L-zmmttzo m^ith hmMimmmj 8 2 (atcc h 

T B - 1 ) ^ffl l^fco SBflSi^^ffl 9 65\:7'L/-h 1X1 Qs-ig© 

J 8 2 iiJ!&^s^ii^/^o c ti^ c o 2 ^'^^ i --e 1 

« L ( 1 0 %<Di^m}^Mm (GIBCO) ^^tTRPMI 1 640 

^m) . m^^mm^-^fzo ^^mm^mx. p b ST•#7^:^ 2 
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^Lfzo p F J^p B s I 0 0 jj. iWT^. fi^±X' i o ^rs 

PFA/PBS^jtT. 3 0 0 1 CD p B s 2 in^^^ 

^tK. DB(CT10jt/g/mlctt)4^Jt2 tfSPg^&f^ LT 1 6 0 
1 ^#:^{CiD^fCo ^M.izX 2 > ^ h LR BXUft^ 

D 1 0 0 0 i^iz^m. LtzT Ji^ti ^) y ,f xy 7 ^ --tf^-^ir 

4^51 1 h I g G 7 trt^^CBioSource) 10 0/zl^Sn;i/co ^MCT 
l^Fa^-l'V + aL'^-hLRB T-^^CDCD-S. SM^^^^ 1 0 0 iti 1 
in^. J5^{C 4 0 5 / 6 5 5 n m-e©!R^^^Microplate Reader (B 
io-Rad) xmi^LfZo 

(5) TFit'fnygtt ( 7 r iJ' - X a j^^Pl^?Stt) ©fiij^ 
D>7K:/5Xf-V^ Thromborel SCBehringwerke AC) <fc S Facto 

romborel S \ Q u I 1 0 jtt 1 ( 5 mM© C a C 1 

2. 0. l%©BSA^#trTBS) 6 0;zl<£-iDX.> 9 65^^1/ 

- Y^xm^WLX \ mm^m-^-^fzo uwitm.m^x 2 0 0 // g/m 

1 J;*)4:^it5-eaPi#)KL/;:o 

cnC 3. 2 4 5/zg/mlcDbh-7r^':5^-X(-fe>'H^-X-5 
jK5hU-X) S.O'82. Sng/mlObh^r^^-VI I a 
(i^if-TA- Ui^--^) ^-en-etL 1 0 /z 1 SD;tx $ ^ ic^^-e 
4 5:^PB^RjS$-fr/::o 0. 5M©EDTA^10jMliOX.. RjS^Sr 
W±^'^fZo cntc^fe^Sg^fS^ 5 0 1 JQX.. Microplate Rea 
der (Bio Rad) ^405X655 n mCO^^m^M'^L fz o MM.^ 
3 0 ^Pa^SlS $-t±-. 11^4 0 5/6 5 5n m © 3t ^ fiiJ ^ t 
tn:#:itj^in® 3 0 :^Pb1©!R^^^>{1:^ 1 0 0%CD?£tt«!:L. -etl-e' 
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^feS®^?gt{i7^X h 5^- Al^lfeSM S - 2 2 2 2 (Chromogenix 

) ^mH:^mi^^^^^mmL. yf^vy'u^m (o. smg/mi 

4^lfi^^^U:^-:/p^-rh\ SIGMA) il : 1 TMfn LiiM L 

/Co 

(6) TF^mm^ cy T ^ ^ -xm^mm'i^^:> omi^ 

^j^'-r^^X^^, Thromborel SCBehr i ngwerke AG) ^ffll^. '?'i6T 
FiFactor VI la O^m.^ W^'f^WL^ ^ . ^(Dm^i^(D Facto 

5 m g / m 1 ©Thromborel S 10/zli82. 5ng 
/mlOfchFactor VIIa(J^>if'rA'Ulf-5^)l 
0 itf 1 JdMW/^t ( 5 mM© C a C 1 2 . 0. l%OBSA^^trT 

BS) 9 6 h 4i-e^2a-ei^a6 1 ^Pa^S^e 

$ -ti: /c o 

cntc^^^^st^ 1 0 1 inx.. MM-^ 5 ^mRf^^-itti^. 3 

. 24 5/£g/'ml®bhFactor XC-fe^H^X-^^'^h 
-X) ^ 1 0 1 Sn;i> ^ t> tJi^a-^ 4 5 ^mKf^^-^fZo 

5M<DEDTA^l 0 p. liP^. SJES ^ #± $ -ti: /c o Cinjc^-feS 
S^^lK^50jt/lin;t>Microplate Reader (B 
io R a d ) -e 4 0 5 / 6 5 5 n mCD!R3feJ^<£-S!|^ L/;:o ^S-e 

3 0 ^mKm^-it^ nmA 05/655 nm(Dm.itm^m^Lfzo 
tn.i^m^im<D 3 0 ^m(Dm.^m$^^t^ 1 0 0 %(Dmi^t -en-e 

^fe*M^^{i7^Xh^-A^feS^S- 2 2 2 2 (Chromogenix 

) ^;^#:5i:«{ce^&i^^j!S L. u :/ u ( 0 . 6mg/mi ^ 
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^-^'J / ^ V Wo v-r F. SIGMA) ^T: 1 TMfD LmU L 

o 

(7) TFiffQ^Stt (JlamM@Pl«?g#) ®S'J^ 

h o > 7}^ y 5 X f- Thromborel SCBehringwerke AG) ^M^'^fz 

t h ifll^ (nx^-'^^-TJi-) 10 0/zl ^ Atl. Cintc^ ^ 
m^m^ LfzViW^ 5 0 jti IJnx.. 3 7't;-e3:»-^1ADmL/::o 'f'a6 
3 1 X.\zmM.LXilcS\.^fz I . 2 Smg/ml ©Thromborel 5 0 
H\1B^. jfiimmS^§^i^$ -fr^o C ©MHl^Fa^tiAmelung CR-A^ 
Sli^ L^Amelung KC-lOA ( i t> {d A • - • :^ 4 -h )\/^ {CTPJ 

^^*:ti 8 0 g /m 1 J: «5 ^it 2 0 . 1%©BSA^#W-^S 
TBS (JKT. BSA-TBS) {^TSPi^f^t^o SiJ ^ L tnl 
M^JtocDMS^Pal^S- 1 0 0 %0 T F Ifil^Ma^Stt i L^ Thromborel 

^j: Thromborel S® i ^ © M @ ^ TbI ^ .1 

1 {C J: «3 L L Thromborel S. 5 0 1 {C 5 0 
it^ 1 © B S A - T B S <£r*nx.. 3 7 T 3 33- ^JU^a L . ^ «> 3 7 

{c^jnS.LT*3i.^/ct hifam^i 0 0 iiinx.TM@^5^i&$-ti-M@ 

I^F^^fiiJ^ L/io Thromborel Sti 6 . 2 5 m %/m 1 J: ^it 2 

2 5mM©CaC 1 l^^t^^^:^ ^ 7.^.^^ (G I B C O) iCTg: 
Pgl&f?L/Co a^i-Thromborel SH^. i£ ib M @ Bf M ^ iJc 

^ -7 ic::/'o .y h L> cn^^*^<h Lfco 

( 8 ) m'^o^mm 

"b-b". " i - b " S.?>* " i - b 2 " © h hM^b$T:i*:-r-«T 
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"^Jti^±©?£tt^W LTt^/;:^fe 1 ) o Facto 
r Xam^mW^^. Factor X Pl^?£ttS. O'lfil^m 

*'i-b2'' {i + y 5in:<*t|5l^JBi±©Sft^WLT*5^. "i- 
h 2" > "i-b" > "b-b" (Dmic^m^imib'^'ofz (^2. 3 



1 0 0 
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^ CD 15 



PCT/JPOO/06802 



1 . t Vmmm=F (T F) 3 - Vt ^i&Bi^t< 

5. m^wjmi)<. ^-t^x-^^^x 1 4 ® i^-m*^ 1 

7 . m^n. 1 ~ 6 i n.\^^Wk(on^<o'(^m.:fi^\^^^^ 

X. b h*a*iEg^ (T F ) xti-eo— - F-r ^me^^^if 

9. k h*l^H? (k hTF) {c^-r 'Sin:#:^#^'^^'S> Ifil?^ 
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13. HU8B^<Jt:*<a:^iT:^*:-e3b^. »^ ^ 9 X 12(cfB X 

9, i2Xiii3Ksd.m(D'f^mxitf^mmo 

15. HulBt hM'fktiT;^*:;6<. ^<-'J 3 >h -h, i - h . Xit i - 
b 2 © h hM^klii^-efe^. it^^l4{ciB«©^g&X{±?^if^r(Io 

16. flfrta$t<**>*in:#^«&%T* 9 x«i2--i5©i^-rn 
1 ^i^Mm<D^j^xitmmmo 

17. MiBSi:^*:^gtl&%*<. tn:**:»f>T-F ab. F(ab')2 4>L< 

«Fv.x«'>>^;i/^x'r>Fv (scFv) -eab^. ^^^gie 

i^t^mo^mxitmmMo 

S{Cjgat-6ifii?fi^^@/Lii4^SI©^|5^X«?^0Mo 

20. HuiBtn:^*<^ y ^ o ~:^;l/ifi:^^■eab -Sx m^^isizmm<D^ 

^xitrtmMo 

21. MIB^^4c*<«a^;tS!tn:<it:-^* It^^ 18X tt20{cia«©if^ 

mxitf^mMo 

22. BfflBtn:^2f:*<gfe^tT:{4:T*^. s*^^18X«2UCfB4fecD^B5X 

1 0 2 
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18, 21X{i22tCie«©^E&Xli^0^Jo 

24. HUlE t h M^I:K#*^> /<- 3 V b - b , i - b . Xli i - 

25. Htiiein:<**^'in:^*^^^'?:*-2». iS>fc^l8X{i21-'24©l^^tL 

26. MIBJIt:{*^«&«^*<> in:#:Wf>T-F ab, F(ab')2t)L< 
tiFvs X{:i>'>:J^>'l/^Jc--1'>Fv (s cFv) X' lib ^ ^ ^^^25 

27. t (t hTF) Id^f i^M 
ifil^iS © Kr X ?&i^^pJ o 

28. ftfriatn:'f*:*^'?f- y ^J' n -^h/l/tftf^-^^-S. li^:S27{c:iB*fe©^ 

Bi&X«?&3ltmo 

30. mmm.i^ib<m.m^m^i^X'^^. M^^27X{i29{cSfg©^ 
g5X(i:?&0^Jo 

32. Huie^^tn;<^?:>^4^^ ^in:<*xii t hM-fbtfL^z^-^^a^ 

27, 3OX(i31tCtBa0^|iJrX«?&lg^Jo 

33. tffIB t Vm^t^i^iX. i^3>b-b, i-b.X«i- 
b 20b h^^fbtrC^^'efe'S. it5^^32{CfB<|cDl5.g^X{i?&0^Jo 

34. Sdifi^^*:*^*!:^*^^^!*^-^?*-^^ li^^27X{i30~33® V^^n 
*N 1 ]®{C^ife©^|i&X{i?^0^Jo 

35. MIBtrt^^tfti^l*^. tn:#;»f>T- Fab, F(ab')2*)L< 

1 0 3 
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36. t hiiMH^ (t hTF) {c5:^■r-s^^:^i^^#^-c=^'5. «jm 

37. Mt2tn;^*:*<^^ U n-:h;l/St^-r*S. M*^36{Cie^<Z>i^ 

38. mi^m,i^i)<'e y ^ u -± ji^m.i$-X'^ ^^ms6ic^m<D^ 

40. Sirf3tT:f**<3fe^tiL<*-t?* m^msexiissizmmo^mx 
36. s9xu40iztEm<D^mxitmmmo 

42. ftfIB h hmitilCi^^<. 3 >h - h , i - b ^ Xit i - 

b 2 ® b hM-fkjiiL^ztc-e^s. m^muizmmo^mxiit^mMo 

43. Mi5^f*;d<trL<i|:^fi(&«^-??^b <S X 36X 39— 42© ^,^ -Ttl 

1 '^izM^mo^mxii^^mmo 

44. Iul2tn:<*:^lflii^;6^ tn: Wf >^ F a b , F ( a b ' ) 2 L < 
«F V. vr>'l/^x^ i/Fv (scFv) f»^^43 

45. b ha«IH? (b NTF) {C^-r-S^#:^#/.-efi!c-S. JfilW 

^mmmi^mm-t ^mB(D^mxiif^mmo 

46. Bul2in:^^:*<J^x U D - :^ yl/$t#:-e* . li^^45{c:iB<feOi5. 

47. Hul2iii:#*<^ y D - :^/^t/t:^-eab -5 . iS^^45{ciB<g©^ 

1 0 4 
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49. HrilEin:#^*^'^^tn:<*'^*'2». l»^^45Xti48fClB«feO^I^X 

45, 48Xti49tcieigcD1^g&X{i?&li^PJo 

51. t hmitifCi^i><. y<-'J 3 >h -h, i - b . Xti i - 
b 2 0t hM^ktn:^*^-e^ -Ss m^^5O{CiSil©^Si6fX(i?&0^Jo 

52. BUl2Jn:#:*<Jn:<4i^li&^'e5b 1*^^ 43X 48- 51© -Tn 
1 ]S{-iB^©^KrX«^1^^Jo 

53. SfriBtrt<*^^«ft%*-'> tn:^*:»f>T-F a b, F (ab' ) z tL< 
«Fv. X(ii^>'^^>'^^j^^^Fv (scFv) ■^^>^n ^^^52 
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<110> CHUGAI SBIYAKU KABUSHIKI KAISHA 

<120> Prophylactic or therapentic agent for blood coagulatio 

n-related diseases 

<130> H795-PCT 

<160> 104 

<210> 1 

<211> 28 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer MHG-Gl 
<400> 1 

ggatcccggg ccagtggata gacagatg 28 
<210> 2 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer MKC 
<400> 2 

ggatcccggg tggatggtgg gaagatg 27 
<210> 3 
<211> 17 
<212> DNA 

<213> Artificial Sequence 



<220> 



1/77 
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<223> M13 Pr 



1 



r M4 



PCT/JPOO/06802 



<400> 3 



gttttcccag tcacgac 



17 



<210> 4 
<211> 17 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> M13 Primer RV 
<400> 4 

caggaaacag ctatgac 17 
<210> 5 
<211> 408 
<212> DNA 
<213> Mouse 
<220> 

<221> sig-peptide 
<222> (1).. . (57) 
<220> 

<221> mat-peptide 
<222> (58). . . (408) 

<223> Nucleotide sequence coding for H chain V region of ant 
i-TF mouse monoclonal antibody ATR-5 
<400> 5 

atg aaa tgc age tgg gtc ate ttc ttc ctg atg gca gtg gtt aca ggg 48 
Met Lys Cys Ser Trp Val He Phe Plie Leu Met Ala Val Val Thr Gly 



-15 



-10 



-5 
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L 
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gtc aat tea gag^W cag ctg cag cag tct ggg act a^ ctt gtg agg 96 
Val Asn Ser Glu Val Gin Leu Gin Gin Ser Gly Thr Asn Leu Val Arg 

1 5 10 

cca ggg gcc tta gtc aag ttg tec tgc aaa ggt tct ggc ttc aac att 144 
Pro Gly Ala Leu Val Lys Leu Ser Cys Lys Gly Ser Gly Phe Asn He 

15 20 25 

aaa gac tac tat atg cac tgg gtg aag cag agg cct gaa cag ggc ctg 192 
Lys Asp Tyr Tyr Met His Trp Val Lys Gin Arg Pro Glu Gin Gly Leu 
30 35 40 45 

gag tgg att gga ggg aat gat cct gcg aat ggt cat agt atg tat gac 240 
Glu Trp He Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp 

50 55 60 

ccg aaa ttc cag ggc aag gcc agt ata aca gca gac aca tec tec aac 288 
Pro Lys Phe Gin Gly Lys Ala Ser He Thr Ala Asp Thr Ser Ser Asn 

65 70 75 

aca gcc tac ctg cag etc age age ctg aca tct gag gac act gee gtc 336 
Thr Ala Tyr Leu Gin Leu Ser Ser Leu Thr Ser Glu Asp Thr Ala Val 

80 85 90 

tat ttc tgt get aga gac teg ggc tat get atg gac tac tgg ggt caa 384 
Tyr Phe Cys Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin 

95 100 105 

gga ace tea gtc ace gtc tec tea 408 
Gly Thr Ser Val Thr Val Ser Ser 
110 115 
<210> 6 
<211> 381 
<212> DNA 

3/77 
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<213> Mouse 
<220> 

<221> sig-peptide 
<222> (D... (60) 
<220> 

<221> mat-peptide 
<222> (61).. . (381) 

<223> Nucleotide sequence coding for L chain V region of ant 
i-TF mouse monoclonal antibody ATR-5 
<400> 6 

atg agg gcc cct get cag ttt ttt ggg ate ttg ttg etc tgg ttt cca 48 
Met Arg Ala Pro Ala Gin Phe Phe Gly He Leu Leu Leu Trp Phe Pro 
-20 -15 -10 -5 

ggt ate aga tgt gac ate aag atg acc cag tct cca tec tct atg tat 96 
Gly He Arg Cys Asp He Lys Met Thr Gin Ser Pro Ser Ser Met Tyr 

1 5 10 

gca teg ctg gga gag aga gtc act ate act tgc aag gcg agt cag gac 144 
Ala Ser Leu Gly Glu Arg Val Thr He Thr Cys Lys Ala Ser Gin Asp 

15 20 25 

att aaa age ttt tta agt tgg tac cag caa aaa cca tgg aaa tct cct 192 
He Lys Ser Phe Leu Ser Trp Tyr Gin Gin Lys Pro Trp Lys Ser Pro 

30 35 40 

aag acc ctg ate tat tat gca aca age ttg gca gat ggg gtc cca tea 240 
Lys Thr Leu He Tyr Tyr Ala Thr Ser Leu Ala Asp Gly Val Pro Ser 
45 50 55 60 



4/77 



• # 
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aga ttc agt ggc^ff gga tct ggg caa gat tat tct era acc ate aae 288 
Arg Phe Ser Gly Ser Gly Ser Cly Gin Asp Tyr Ser Leu Thr He Asn 

65 70 75 

aae ctg gag tct gae gat aca gca act tat tat tgt eta eag cat ggt 336 
Asn Leu Glu Ser Asp Asp Thr Ala Thr Tyr Tyr Cys Leu Gin His Gly 

80 85 90 

gag age eeg tac aeg ttc gga ggg ggg ace aag ctg gaa ata aaa 381 
Glu Ser Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu He Lys 
95 100 105 

<210> 7 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer chSHS 
<400> 7 

gtetgtegac ceaeeatgaa atgcagetgg gtcat 35 
<210> 8 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer chSHA 

<400> 8 

tgttgctagc tgaggagacg gtgaetga 28 
<210> 9 
<211> 35 

5/77 
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<212> DNA ^ " 
<213> Artificial Sequence 

<220> 

<223> Primer chSLS 
<400> 9 

gtctagatct ccaccatgag ggcccctgct cagtt 35 
<210> 10 
<211> 28 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Priner chSLA 
<400> 10 

tgttcgtacg ttttatttcc agcttggt 28 
<210> 11 
<211> 104 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> COR grafting primer hRSHvlS 
<400> 11 

ttctgtcgac ccaccatgaa atgcagctgg gtcatcttct tcctgatggc agtggttaca 60 
ggggttaact cacaggtgca gctgttggag tctggagctg tgct 104 

<210> 12 

<211> 108 

<212> DNA 

<213> Artificial Sequence 

6/77 
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<220> " 

<223> CDR grafting primer hR5Hv28 
<400> 12 

acaggtgcag ctgttggagt ctggagctgt gctggcaagg cctgggactt ccgtgaagat 60 
ctcctgcaag gcttccggat tcaacattaa agactactat atgcattg 108 

<210> 13 

<211> 108 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> CDR grafting primer hR5Hv4S 
<400> 13 

gaatggccat agtatgtatg acccgaaatt ccagggcagg gccaaactga ctgcagccac 60 
atccgccagt attgcctact tggagttctc gagcctgaca aatgagga 108 

<210> 14 

<211> 110 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> CDR grafting primer hR5Hv3A 
<400> 14 

tcatacatac tatggccatt cgcaggatca ttcccaccaa tccattctag accctgtcca 60 
ggcctctgtt ttacccaatg catatagtag tctttaatgt tgaatccgga 110 

<210> 15 

<211> 110 

<212> DNA 

<213> Artificial Sequence 

7/77 



# 
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<220> 

<223> CDR grafting primer hR5Hv5A 
<400> 15 

agaagctagc tgaggagacg gtgaccaggg tgccttggcc ccagtagtcc atggcatagc 60 
ccgagtctct tgcacagtaa tagaccgcag aatcctcatt tgtcaggctc 110 
<210> 16 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer hR5HvPrS 
<400> 16 

ttctgtcgac ccaccatga 19 
<210> 17 
<211> 19 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Primer hRSHvPrA 
<400> 17 

agaagctagc tgaggagac 19 
<210> 18 
<211> 415 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> sig-peptide 

8/77 
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<222> (1). . . W) 



<220> 

<221> mat-peptide 
<222> (58). . . (415) 

<223> Nucleotide sequence coding for version "a" of liumanize 
d H chain V region 
<400> 18 

atg aaa tgc age tgg gtc ate ttc ttc ctg atg gca gtg gtt aca ggg 48 
Met Lys Cys Ser Trp Val He Piie Phe Leu Met Ala Val Val Tlir Gly 

-15 -10 -5 

gtt aac tea cag gtg cag ctg ttg gag tct gga get gtg ctg gca agg 96 
Val Asn Ser Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg 

1 5 10 

cct ggg act tec gtg aag ate tec tgc aag get tec gga ttc aac att 144 
Pro Gly Thr Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn He 

15 20 25 

aaa gae tac tat atg eat tgg gta aaa cag agg cct gga cag ggt eta 192 
Lys Asp Tyr Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu 
30 35 40 45 

gaa tgg att ggt ggg aat gat cct gcg aat ggc eat agt atg tat gae 240 
Glu Trp He Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp 

50 55 60 

ccg aaa ttc cag ggc agg gee aaa ctg act gca gee aca tec gee agt 288 
Pro Lys Phe Gin Gly Arg Ala Lys Leu Thr Ala Ala Thr Ser Ala Ser 
65 70 75 
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att gcc tac tt^Bg ttc teg age ctg aca aat gag^t tct gcg gtc 336 

lie Ala Tyr Leu Glu Phe Ser Ser Leu Thr Asn Glu Asp Ser Ala Val 
80 85 90 

tat tac tgt gca aga gac teg ggc tat gcc atg gac tac tgg ggc caa 384 

Tyr Tyr Cys Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Cly Gin 
95 100 105 

ggc acc ctg gtc acc gtc tee tea get age 415 

Gly Thr Leu Val Thr Val Ser Ser Ala Ser 

110 115 
<210> 19 
<211> 119 
<212> PRT 

<213> Artificial Sequence 

<220> 

<223> Amino acid sequence of version "a" of humanized H cha 
n V region 
<400> 19 

Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg Pro Gly Thr 

15 10 15 

Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn He Lys Asp Tyr 

20 25 30 

Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Glu Trp He 

35 40 45 

Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp Pro Lys Phe 

50 55 60 

Gin Gly Arg Ala Lys Leu Thr Ala Ala Thr Ser Ala Ser He Ala Tyr 

65 70 75 80 

10/77 
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Leu Glu Phe Ser^P Leu Thr Asn Clu Asp Ser Ala V^Tyr Tyr Cys 

85 90 95 

Ala Arg Asp Ser Cly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Leu 

100 105 110 

Val Thr Val Ser Ser Ala Ser 

115 
<210> 20 
<211> 100 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> FR Shuffling primer F3RFFS 
<400> 20 

ttcttggcca tagtatgtat gacccgaaat tccagggccg agtcacaatc actgcagaca 60 
catccacgaa cacagcctac atggagctct cgagtctgag 100 

<210> 21 

<211> 75 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> FR Shuffling primer F3RFBS 
<400> 21 

ggagctctcg agtctgagat ctgaggacac agccatttat tactgtgcaa gagactcggg 60 
ctatgccatg gttct "^5 

<210> 22 

<211> 100 

<212> DNA 

11/77 
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<213> ArtifiiWl Sequence 

<220> 

<223> FR Shuffling primer F3RFFA 
<400> 22 

ctcagactcg agagctccat gtaggctgtg ttcgtggatg tgtctgcagt gattgtgact 60 
cggccctgga atttcgggtc atacatacta tggccaagaa 100 

<210> 23 

<211> 75 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> FR Shuffling primer F3RFBA 
<400> 23 

agaaccatgg catagcccga gtctcttgca cagtaataaa tggctgtgtc ctcagatctc 60 
agactcgaga gctcc "^^ 
<210> 24 
<211> 100 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> FR Shuffling primer F3NMFS 
<400> 24 

ttcttggcca tagtatgtat gacccgaaat tccagggccg agtcacaatg ctggtagaca 60 
catccaagaa ccagttctcc ctgaggctct cgagtgtgac 100 

<210> 25 

<211> 75 

<212> DNA 

12/77 



wo 01/24626 A PCT/JPOO/06802 

<213> ArtificHR Sequence 



<220> 

<223> FR Shuffling primer F3NMBS 
<400> 25 

gaggctctcg agtgtgacag ccgcggacac agccgtatat tactgtgcaa gagactcggg 60 
ctatgccatg gttct "75 

<210> 26 

<211> 100 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> FR Shuffling primer F3NMFA 
<400> 26 

gtcacactcg agagcctcag ggagaactgg ttcttggatg tgtctaccag cattgtgact 60 
cggccctgga atttcgggtc atacatacta tggccaagaa 100 

<210> 27 

<211> 75 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> FR Shuffling primer F3NMBA 
<400> 27 

agaaccatgg catagcccga gtctcttgca cagtaatata cggctgtgtc cgcggctgtc 60 
acactcgaga gcctc "^^ 

<210> 28 

<211> 414 

<212> DNA 

13/77 
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<213> ArtificiW Sequence . 



<220> 

<221> sig-peptide 
<222> (1). . . (57) 

<220> 

<221> mat-peptide 
<222> (58)... (414) 

<223> Nucleotide sequence coding for version "b" of humanize 
d H chain V region 
<400> 28 

atg aaa tgc age tgg gtc ate ttc tte ctg atg gea gtg gtt aca ggg 48 
Met Lys Cys Ser Trp Val He Phe Phe Leu Met Ala Val Val Thr Gly 

-15 -10 -5 

gtt aac tea cag gtg eag ctg ttg gag tct gga get gtg ctg gca agg 96 
Val Asn Ser Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg 

1 5 10 

cct ggg act tec gtg aag ate tec tgc aag get tec gga ttc aac att 144 
Pro Gly Thr Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn He 

15 20 25 

aaa gac tac tat atg eat tgg gta aaa cag agg cct gga eag ggt eta 192 
Lys Asp Tyr Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu 
30 35 40 45 

gaa tgg att ggt ggg aat gat cct gcg aat ggc eat agt atg tat gac 240 
Glu Trp He Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp 
50 55 60 
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ccg aaa ttc ca^Rc cga gtc aca ate act gca gac^a tec acg aac 288 
Pro Lys Phe Gin Gly Arg Val Thr He Thr Ala Asp Thr Ser Thr Asn 

65 70 75 

aca gcc tac atg gag etc teg agt ctg aga tct gag gac aca gee att 336 
Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala lie 

80 85 90 

tat tac tgt gca aga gac teg ggc tat gcc atg gac tac tgg ggc caa 384 
Tyr Tyr Cys Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin 

95 100 105 

ggc ace ctg gtc ace gtc tec tea get age 414 
Gly Thr Leu Val Thr Val Ser Ser Ala Ser 
110 115 
<210> 29 
<211> 119 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Amino acid sequence of version "b" of humanized H chai 
n V region 
<400> 29 

Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg Pro Gly Thr 

15 10 15 

Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn He Lys Asp Tyr 

20 25 30 

Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Glu Trp He 
35 40 45 
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Gly Cly Asn As^ffo Ala Asn Gly His Ser Met Tyr^p Pro Lys Phe 

50 55 60 

Gin Gly Arg Val Thr He Thr Ala Asp Thr Ser Thr Asn Thr Ala Tyr 
65 70 75 80 

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala He Tyr Tyr Cys 

85 90 95 

Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Leu 

100 105 110 

Val Thr Val Ser Ser Ala Ser 

115 
<210> 30 
<211> 414 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> sig-peptide 
<222> (1). . . (57) 
<220> 

<221> mat-peptide 
<222> (58). . . (414) 

<223> Nucleotide sequence coding for version "c" of humanize 
d H chain V region 
<400> 30 

atg aaa tgc age tgg gtc ate ttc ttc ctg atg gca gtg gtt aca ggg 48 
Met Lys Cys Ser Trp Val He Phe Phe Leu Met Ala Val Val Thr Gly 
-15 -10 -5 



16/77 
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gtt aac tea ca^Pg cag ctg ttg gag tct gga gct^g ctg gca agg 96 
Val Asn Ser Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg 

15 10 
cct ggg act tec gtg aag ate tec tgc aag get tec gga tte aac att 144 
Pro Gly Thr Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn He 

15 20 25 

aaa gae tac tat atg eat tgg gta aaa cag agg cct gga cag ggt eta 192 
Lys Asp Tyr Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu 
30 35 40 45 

gaa tgg att ggt ggg aat gat cct geg aat gge cat agt atg tat gac 240 
Glu Trp He Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp 

50 55 60 

ccg aaa tte cag ggc cga gtc aca atg ctg gta gae aea tec aag aac 288 
Pro Lys Phe Gin Gly Arg Val Thr Met Leu Val Asp Thr Ser Lys Asn 

65 70 75 

eag tte tec ctg agg etc teg agt gtg aea gee geg gac aea gee gta 336 
Gin Phe Ser Leu Arg Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val 

80 85 90 

tat tac tgt gca aga gac teg gge tat gee atg gae tac tgg gge caa 384 
Tyr Tyr Cys Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin 

95 100 105 

ggc ace ctg gtc acc gtc tee tea get age 414 
Gly Thr Leu Val Thr Val Ser Ser Ala Ser 
110 115 
<210> 31 
<211> 119 
<212> PRT 

17/77 
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<213> Artif iciW Sequence 



<220> 

<223> Amino acid sequence of version "c" of humanized H chai 
n V region 

<400> 31 

Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg Pro Gly Thr 

1 5 10 15 

Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn He Lys Asp Tyr 

20 25 30 

Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Glu Trp He 

35 40 45 

Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp Pro Lys Phe 

50 55 60 

Gin Gly Arg Val Thr Met Leu Val Asp Thr Ser Lys Asn Gin Phe Ser 
65 70 75 80 

Leu Arg Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr Cys 

85 90 95 

Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Leu 

100 105 110 

Val Thr Val Ser Ser Ala Ser 

115 
<210> 32 
<211> 100 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> FR Shuffling primer F3EPS 

18/77 
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<400> 32 ^ 

ttcttggcca tagUtgtat gacccgaaat tccagggcag agtcacgatt actgcggacg 60 
aatccacgag cacagcctac atggagctct cgagtctgag 100 

<210> 33 

<211> 75 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> PR Shuffling primer F3EPA 
<400> 33 

agaaccatgg catagcccga gtctctcgca cagaaatata cggccgagtc ctcagatctc 60 
agactcgaga gctcc 
<210> 34 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer F3PrS 
<400> 34 

ttcttggcca tagtatgtat 20 
<210> 35 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer F3PrA 
<400> 35 

19/77 
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agaaccatgg cata^c 1^ 

<210> 36 
<211> 100 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> FR Shuffling primer F3VHS 
<400> 36 

ttcttggcca tagtatgtat gacccgaaat tccagggcag agtctcgatt accgcggacg 60 
agtcaacgaa gatagcctac atggagctca acagtctgag 100 

<210> 37 

<211> 75 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> FR Shuffling primer F3VHA 
<400> 37 

agaaccatgg catagcccga gtctctcgca cagaaataaa cggccgtgtc ctcagatctc 60 
agactgttga gctcc "^^ 

<210> 38 

<211> 414 

<212> DNA 

<213> Artificial Sequence 
<220> 

<221> sig-peptide 
<222> (1). . . (57) 
<220> 

2 0/77 
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<221> mat-pep^Re 
<222> (58). . . (414) 

<223> Nucleotide sequence coding for version "d" of humanize 
d H chain V region 

<400> 38 

atg aaa tgc age tgg gtc ate ttc ttc ctg atg gca gtg gtt aca ggg 48 
Met Lys Cys Ser Trp Val He Phe Phe Leu Met Ala Val Val Thr Gly 

-15 -10 -5 

gtt aac tea cag gtg cag ctg ttg gag tct gga get gtg ctg gca agg 96 
Val Asn Ser Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg 

1 5 10 

cct ggg act tec gtg aag ate tec tgc aag get tec gga ttc aac att 144 
Pro Gly Thr Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn He 

15 20 25 

aaa gac tac tat atg cat tgg gta aaa cag agg cct gga cag ggt eta 192 
Lys Asp Tyr Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu 
30 35 40 45 

gaa tgg att ggt ggg aat gat cct gcg aat ggc cat agt atg tat gac 240 
Glu Trp He Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp 

50 55 60 

ccg aaa. ttc cag ggc aga gtc acg att act gcg gac gaa tec acg age 288 
Pro Lys Phe Gin Gly Arg Val Thr He Thr Ala Asp Glu Ser Thr Ser 

65 70 75 

aca gee tac atg gag etc teg agt ctg aga tct gag gac teg gcc gta 336 
Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Ser Ala Val 
80 85 90 
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tat ttc tgt gc^Ra gac teg ggc tat gcc atg gac rfc tgg ggc caa 384 
Tyr Phe Cys Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin 

95 100 105 

ggc acc ctg gtc acc gtc tec tea get age 414 
Gly Thr Leu Val Thr Val Ser Ser Ala Ser 
110 115 
<210> 39 
<211> 119 
<212> PRT 

<213> Artificial Sequence 

<220> 

<223> Amino acid sequence of version "d" of humanized H chai 
n 

<400> 39 

Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg Pro Gly Thr 

15 10 15 

Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn He Lys Asp Tyr 

20 25 30 

Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Glu Trp He 

35 40 45 

Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp Pro Lys Phe 

50 55 60 

Gin Gly Arg Val Thr He Thr Ala Asp Glu Ser Thr Ser Thr Ala Tyr 
65 70 75 80 

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Ser Ala Val Tyr Phe Cys 
85 90 95 
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Ala Arg Asp SeiWy Tyr Ala Met Asp Tyr Trp Gly CTTi Gly Thr Leu 

100 105 110 

Val Thr Val Ser Ser Ala Ser 
115 

<210> 40 
<211> 414 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> sig-peptide 
<222> (1). . . (57) 
<220> 

<221> mat-peptide 
<222> (58). . . (414) 

<223> Nucleotide sequence coding for version "e" of humanize 
d H chain V region 
<400> 40 

atg aaa tgc age tgg gtc ate ttc ttc ctg atg gca gtg gtt aca ggg 48 
Met Lys Cys Ser Trp Val He Phe Phe Leu Met Ala Val Val Thr Gly 

-15 -10 -5 

gtt aac tea cag gtg cag ctg ttg gag tct gga get gtg ctg gca agg 96 
Val Asn Ser Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg 

1 5 10 

cct ggg act tec gtg aag ate tee tgc aag get tec gga ttc aac att 144 
Pro Gly Thr Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn He 
15 20 25 
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aaa gac tac tat^reg cat tgg gta aaa cag agg cct cag ggt eta 192 
Lys Asp Tyr Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu 

30 35 40 45 

gaa tgg att ggt ggg aat gat cct gcg aat ggc cat agt atg tat gac 240 
Glu Trp lie Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp 

50 55 60 

ccg aaa ttc cag ggc aga gtc teg att acc gcg gac gag tea aeg aag 288 
Pro Lys Phe Gin Gly Arg Val Ser He Thr Ala Asp Glu Ser Thr Lys 

65 70 75 

ata gee tac atg gag etc aac agt ctg aga tct gag gac aeg gcc gtt 336 
He Ala Tyr Met Glu Leu Asn Ser Leu Arg Ser Glu Asp Thr Ala Val 

80 85 90 

tat ttc tgt gcg aga gac teg ggc tat gee atg gac tac tgg ggc caa 384 
Tyr Phe Cys Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin 

95 100 105 

ggc acc etg gtc acc gtc tee tea get age 414 
Gly Thr Leu Val Thr Val Ser Ser Ala Ser 

110 115 
<210> 41 
<211> 119 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Amino acid sequence of version "e" of humanized H chai 
n V region 
<400> 41 



2 4/77 
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Gin Val Gin LeuWu Glu Ser Gly Ala Val Leu Ala^g Pro Gly Thr 

15 10 15 

Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn lie Lys Asp Tyr 

20 25 30 

Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Glu Trp lie 

35 40 45 

Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp Pro Lys Phe 

50 55 60 

Gin Gly Arg Val Ser He Thr Ala Asp Glu Ser Thr Lys He Ala Tyr 
65 70 75 80 

Met Glu Leu Asn Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Phe Cys 

85 90 95 

Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Leu 

100 105 110 

Val Thr Val Ser Ser Ala Ser 

115 
<210> 42 
<211> 100 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> PR Shuffling primer F3SSS 
<400> 42 

ttcttggcca tagtatgtat gacccgaaat tccagggcag agtcacgatt accgcggaca 60 
catccacgag cacagcctac.atggagctca ggagcctgag 100 

<210> 43 

<211> 75 

2 5/77 
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<212> DNA ^ 

<213> Artificial Sequence 

<220> 

<223> FR Shuffling primer F3SSA 

<400> 43 

agaaccatgg catagcccga gtctctcgca cagtaataca cggccgtgtc gtcagatctc 60 
aggctcctga gctcc "^^ 

<210> 44 

<211> 100 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> FR Shuffling primer F3CDS 

<400> 44 

ttcttggcca tagtatgtat gacccgaaat tccagggcaa agccactctg actgcagacg 60 
aatcctccag cacagcctac atgcaactct cgagcctacg 100 

<210> 45 

<211> 75 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> FR Shuffling primer F3CDA 
<400> 45 

agaaccatgg catagcccga gtctcttgca caagaataga ccgcagagtc ctcagatcgt 60 

aggctcgaga gttgc 
<210> 46 
<211> 414 

2 6/77 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<221> sig-peptide 
<222> (1). , . (57) 
<220> 

<221> mat-peptide 

<222> (58). . . (414) 

<223> Nucleotide sequence coding for version "f" of humanize 
d H chain V region 
<400> 46 

atg aaa tgc age tgg gtc ate ttc ttc ctg atg gca gtg gtt aca ggg 48 
Met Lys Cys Ser Trp Val He Phe Phe Leu Met Ala Val Val Thr Gly 

-15 -10 -5 

gtt aac tea cag gtg cag ctg ttg gag tct gga get gtg ctg gca agg 96 
Val Asn Ser Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg 

1 5 10 

cct ggg act tec gtg aag ate tec tgc aag get tec gga ttc aac att 144 
Pro Gly Thr Ser Val Lys lie Ser Cys Lys Ala Ser Gly Phe Asn He 

15 20 25 

aaa gac tac tat atg cat tgg gta aaa cag agg cct gga cag ggt eta 192 
Lys Asp Tyr Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu 
30 35 40 45 

gaa tgg att ggt ggg aat gat cct gcg aat ggc cat agt atg tat gac 240 
Glu Trp He Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp 
50 55 60 

2 7/77 
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ccg aaa ttc ca^Rc aga gtc acg att acc gcg gac^a tec acg age 288 
Pro Lys Phe Gin Gly Arg Val Thr lie Thr Ala Asp Thr Ser Thr Ser 

65 70 75 

aea gee tac atg gag cte agg age ctg aga tet gae gae aeg gee gtg 336 
Thr Ala Tyr Met Glu Leu Arg Ser Leu Arg Ser Asp Asp Thr Ala Val 

80 85 . 90 

tat tae tgt geg aga gae teg ggc tat gee atg gae tae tgg gge caa 384 
Tyr Tyr Cys Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin 

95 100 105 

gge aee etg gte aee gtc tec tea get age 414 
Gly Thr Leu Val Thr Val Ser Ser Ala Ser 
110 115 
<210> 47 
<211> 119 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Amino acid sequence of version "f" of humanized H chai 
n V region 
<400> 47 

Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg Pro Gly Thr 

15 10 15 

Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn He Lys Asp Tyr 

20 25 30 

Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Glu Trp He 
35 40 45 
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Gly Gly Asn As^So Ala Asn Gly His Ser Met Tyr^p Pro Lys Phe 

50 55 60 

Gin Gly Arg Val Thr lie Thr Ala Asp Thr Ser Thr Ser Thr Ala Tyr 
65 70 75 80 

Met Glu Leu Arg Ser Leu Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys 

85 90 95 

Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Leu 

100 105 110 

Val Thr Val Ser Ser Ala Ser 

115 
<210> 48 
<211> 414 
<212> DNA 

<213> Artificial Sequence 

<220> 

<221> sig-peptide 
<222> (1). . . (57) 
<220> 

<221> mat-peptide 
<222> (58). . . (414) 

<223> Nucleotide sequence coding for version "g" of humanize 
d H chain V region 
<400> 48 

atg aaa tgc age tgg gtc ate ttc ttc etg atg gca gtg gtt aca ggg 48 
Met Lys Cys Ser Trp Val He Phe Phe Leu Met Ala Val Val Thr Gly 
-15 -10 -5 
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gtt aac tea ca^ffg cag ctg ttg gag tct gga gct^g ctg gca agg 96 
Val Asn Ser Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg 

1 5 10 

cct ggg act tec gtg aag ate tec tgc aag get tec gga tte aae att 144 
Pro Gly Thr Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn He 

15 20 25 

aaa gac tac tat atg cat tgg gta aaa eag agg cet gga eag ggt eta 192 
Lys Asp Tyr Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu 
30 35 40 45 

gaa tgg att ggt ggg aat gat eet geg aat gge eat agt atg tat gae 240 
Glu Trp He Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp 

50 55 60 

ceg aaa tte cag gge aaa gee act ctg act gca gae gaa tec tec age 288 
Pro Lys Phe Gin Gly Lys Ala Thr Leu Thr Ala Asp Glu Ser Ser Ser 

65 70 75 

aea gee tac atg eaa etc teg age eta ega tct gag gae tct geg gte 336 
Thr Ala Tyr Met Gin Leu Ser Ser Leu Arg Ser Glu Asp Ser Ala Val 

80 85 90 

tat tct tgt gca aga gac teg gge tat gee atg gac tac tgg gge eaa 384 
Tyr Ser Cys Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin 

95 100 105 

gge ace ctg gte ace gtc tec tea get age 414 
Gly Thr Leu Val Thr Val Ser Ser Ala Ser 
110 115 
<210> 49 
<211> 119 
<212> PRT 

3 0/77 
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<213> ArtifiSR Sequence 

<220> 

<223> Amino acid sequence of version "g" of humanized H cha 
n V region 

<400> 49 

Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg Pro Gly Thr 

15 10 15 

Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn He Lys Asp Tyr 

20 25 30 

Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Glu Trp He 

35 40 45 

Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp Pro Lys Phe 

50 55 60 

Gin Gly Lys Ala Thr Leu Thr Ala Asp Glu Ser Ser Ser Thr Ala Tyr 
65 70 75 80 

Met Gin Leu Ser Ser Leu Arg Ser Glu Asp Ser Ala Val Tyr Ser Cys 

85 90 95 

Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Leu 

100 105 110 

Val Thr Val Ser Ser Ala Ser 

115 
<210> 50 
<211> 100 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> FR Shuffling primer F3ADS 

3 1/77 
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<400> 50 

ttcttggcca tagtatgtat gacccgaaat tccagggccg cgtcaccatg tcagccgaca 60 
agtcctccag cgccgcctat ttacagtgga ccagccttaa 100 

<210> 51 

<211> 75 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> FR Shuffling primer F3ADA 
<400> 51 

agaaccatgg catagcccga gtctctcgcg cagaaatata tggcggtgtc cgaggcctta 60 
aggctggtcc actgt "^5 

<210> 52 

<211> 414 

<212> DNA 

<213> Artificial Sequence 
<220> 

<221> sig-j)eptide 
<222> (1).. . (57) 
<220> 

<221> mat-peptide 
<222> (58). . . (414) 

<223> Nucleotide sequence coding for version "h" of humanize 
d H chain 
<400> 52 



3 2/77 
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atg aaa tgc agc^^gtc ate ttc ttc ctg atg gca gir gtt aca ggg 48 
Met Lys Cys Ser Trp Val He Phe Phe Leu Met Ala Val Val Thr Gly 

-15 -10 -5 

gtt aac tea cag gtg eag etg ttg gag tet gga get gtg etg gea agg 96 
Val Asn Ser Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg 

1 5 10 

cet ggg act tee gtg aag ate tee tge aag get tec gga ttc aac att 144 
Pro Gly Thr Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn He 

15 20 25 

aaa gac tae tat atg eat tgg gta aaa eag agg cet gga eag ggt eta 192 
Lys Asp Tyr Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu 
30 35 40 45 

gaa tgg att ggt ggg aat gat cet geg aat gge eat agt atg tat gae 240 
Glu Trp He Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp 

50 55 60 

ceg aaa ttc cag gge cge gte ace atg tea gee gae aag tee tec age 288 
Pro Lys Phe Gin Gly Arg Val Thr Met Ser Ala Asp Lys Ser Ser Ser 

65 70 75 

gee gee tat tta cag tgg ace age ett aag gee teg gae ace gee ata 336 
Ala Ala Tyr Leu Gin Trp Thr Ser Leu Lys Ala Ser Asp Thr Ala He 

80 85 90 

tat ttc tge geg aga gae teg gge tat gee atg gac tac tgg gge caa 384 
Tyr Phe Cys Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin 

95 100 105 

gge aec etg gte ace gte tec tea get age 414 
Gly Thr Leu Val Thr Val Ser Ser Ala Ser 
110 115 

3 3/77 
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<210> 53 " 
<211> 119 
<212> PRT 

<213> Artificial Sequence 

<220> 

<223> Amino acid sequence of version "ti" of humanized H chai 
n V region 

<400> 53 

Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg Pro Gly Thr 

15 10 15 

Ser Val Lys He Ser Cys Lys Ala Ser Gly Plie Asn He Lys Asp Tyr 

20 25 30 

Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Glu Trp He 

35 40 45 

Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp Pro Lys Phe 

50 55 60 

Gin Gly Arg Val Thr Met Ser Ala Asp Lys Ser Ser Ser Ala Ala Tyr 
65 70 75 80 

Leu Gin Trp Thr Ser Leu Lys Ala Ser Asp Thr Ala He Tyr Phe Cys 

85 90 95 

Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Leu 

100 105 110 

Val Thr Val Ser Ser Ala Ser 

115 
<210> 54 
<211> 100 
<212> DNA 

3 4/77 
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<213> ArtificWl Sequence 



<220> 

<223> FR Shuffling primer F3MMS 
<400> 54 

ttcttggcca tagtatgtat gacccgaaat tccagggcag agtcacgatt accgcggaca 60 
catcgacgag cacagtcttc atggaactga gcagcctgag 100 

<210> 55 

<211> 75 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> FR Shuffling primer F3MMA 
<400> 55 

agaaccatgg catagcccga gtctctcgca cagtaataca cggccgtgtc ttcagatctc 60 
aggctgctca gttcc '^^ 

<210> 56 

<211> 100 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> FR Shuffling primer F3BMS 
<400> 56 

ttcttggcca tagtatgtat gacccgaaat tccagggcag agtcaccttt accgcggaca 60 
catccgcgaa cacagcctac atggagttga ggagcctcag 100 

<210> 57 

<211> 75 

<212> DNA 

3 5/77 
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<213> Artific^n Sequence 
<220> 

<223> FR Shuffling primer F3BMA 
<400> 57 

agaaccatgg catagcccga gtctctcgca caataataaa cagccgtgtc tgcagatctg 60 
aggctcctca actcc 75 
<210> 58 
<211> 414 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> sig-peptide 
<222> (1). . . (57) 
<220> 

<221> mat-peptide 
<222> (58). . . (414) 

<223> Nucleotide sequence coding for version "i" of humanize 
d H chain V region 
<400> 58 

atg aaa tgc age tgg gtc ate ttc ttc ctg atg gca gtg gtt aca ggg 48 
Met Lys Cys Ser Trp Val He Phe Phe Leu Met Ala Val Val Thr Gly 

-15 -10 -5 

gtt aac tea cag gtg cag ctg ttg gag tct gga get gtg ctg gea agg 96 
Val Asn Ser Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg 
1 5 10 



3 6/77 
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cct ggg act tcc^g aag ate tec tgc aag get tec rea ttc aac att 144 
Pro Gly Thr Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn He 

15 20 25 

aaa gae tac tat atg cat tgg gta aaa cag agg cct gga cag ggt eta 192 
Lys Asp Tyr Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu 
30 35 40 45 

gaa tgg att ggt ggg aat gat cct gcg aat ggc cat agt atg tat gac 240 
Glu Trp He Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp 

50 55 60 

ccg aaa ttc cag ggc aga gtc aeg att acc gcg gac aca teg aeg age 288 
Pro Lys Phe Gin Gly Arg Val Thr He Thr Ala Asp Thr Ser Thr Ser 

65 . 70 75 

aca gtc ttc atg gaa ctg age age ctg aga tet gaa gae aeg gee gtg 336 
Thr Val Phe Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val 

80 85 90 

tat tac tgt gcg aga gac teg ggc tat gee atg gae tac tgg ggc caa 384 
Tyr Tyr Cys Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin 

95 100 105 

ggc acc ctg gtc ace gtc tec tea get age 414 
Gly Thr Leu Val Thr Val Ser Ser Ala Ser 
110 115 
<210> 59 
<211> 119 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Amino acid sequence of version "i" of humanized H chai 

3 7/77 



# 
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n V region 




PCT/JPOO/06802 



<400> 59 

Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg Pro Gly Thr 

15 10 15 

Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn He Lys Asp Tyr 

20 25 30 

Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Glu Trp He 

35 40 45 

Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp Pro Lys Phe 

50 55 60 

Gin Gly Arg Val Thr He Thr Ala Asp Thr Ser Thr Ser Thr Val Phe 
65 70 75 80 

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys 

85 90 95 

Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Leu 

100 105 110 

Val Thr Val Ser Ser Ala Ser 

115 
<210> 60 
<211> 414 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> sig-peptide 
<222> (1)...(57) 
<220> 

<221> mat-peptide 

3 8/77 
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<222> (58). 



<223> Nucleotide sequence coding for version "j" of humanize 
d H chain V region 
<400> 60 

atg aaa tgc age tgg gtc ate ttc ttc ctg atg gca gtg gtt aca ggg 48 
Met Lys Cys Ser Trp Val lie Phe Phe Leu Met Ala Val Val Thr Gly 

-15 -10 -5 

gtt aac tea cag gtg cag ctg ttg gag tct gga get gtg ctg gca agg 96 
Val Asn Ser Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg 

15 10 
cet ggg act tee gtg aag ate tee tgc aag get tec gga ttc aac att 144 
Pro Gly Thr Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn He 

15 20 25 

aaa gac tae tat atg cat tgg gta aaa cag agg cet gga cag ggt eta 192 
Lys Asp Tyr Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu 
30 35 40 45 

gaa tgg att ggt ggg aat gat cet gcg aat gge cat agt atg tat gae 240 
Glu Trp He Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp 

50 55 60 

ecg aaa ttc cag ggc aga gtc ace ttt ace gcg gac aca tec gcg aac 288 
Pro Lys Phe Gin Gly Arg Val Thr Phe Thr Ala Asp Thr Ser Ala Asn 

65 70 75 

aca gee tae atg gag ttg agg age etc aga tct gca gac aeg get gtt 336 
Thr Ala Tyr Met Glu Leu Arg Ser Leu Arg Ser Ala Asp Thr Ala Val 
80 85 90 
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l^dL gac teg ggc tat gcc atg gac tie 



tat tat tgt gcg^a gac teg ggc tat gcc atg gac rac tgg ggc caa 384 
Tyr Tyr Cys Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin 

95 100 105 

ggc acc ctg gtc acc gtc tec tea get age 414 
Gly Thr Leu Val Thr Val Ser Ser Ala Ser 
110 115 
<210> 61 
<211> 119 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Amino acid sequence of version "j" of humanized H cliai 
n V regi on 
<400> 61 

Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg Pro Gly Thr 

1 5 10 15 

Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn He Lys Asp Tyr 

20 25 30 

Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Glu Trp He 

35 40 45 

Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp Pro Lys Phe 

50 55 60 

Gin Gly Arg Val Thr Phe Thr Ala Asp Thr Ser Ala Asn Thr Ala Tyr 
65 70 75 80 

Met Glu Leu Arg Ser Leu Arg Ser Ala Asp Thr Ala Val Tyr Tyr Cys 
85 90 95 
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Ala Arg Asp^^Gly Tyr Ala Met Asp Tyr Trp Gl^ln Gly Thr Leu 

100 105 110 

Val Thr Val Ser Ser Ala Ser 

115 
<210> 62 
<211> 79 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> FR shuffling primer F2MPS 

<400> 62 

ttctatgcat tgggtgcgcc aggctccagg acagggcctg gagtggatgg gagggaatga 60 
tcctgcgaat ggccattct 79 

<210> 63 
<211> 79 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> FR shuffling primer F2MPA 
<400> 63 

agaatggcca ttcgcaggat cattccctcc catccactcc aggccctgtc ctggagcctg 60 
gcgcacccaa tgcatagaa 79 

<210> 64 

<211> 414 

<212> DNA 

<213> Artificial Sequence 

<220> 

4 1/77 
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<221> sig-pept^re 
<222> (1). . . (57) 
<220> 

<221> mat-peptide 
<222> (58). . . (414) 

<223> Nucleotide sequence coding for version "bl" of humaniz 
ed H chain V region 

<400> 64 

atg aaa tgc age tgg gtc ate ttc ttc ctg atg gca gtg gtt aca ggg 48 
Met Lys Cys Ser Trp Val He Phe Phe Leu Met Ala Vai Val Thr Gly 

-15 -10 -5 

gtt aac tea cag gtg cag ctg ttg gag tct gga get gtg ctg gca agg 96 
Val Asn Ser Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg 

1 5 10 

cet ggg act tec gtg aag ate tee tgc aag get tec gga ttc aac att 144 
Pro Gly Thr Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn He 

15 20 25 

aaa gac tac tat atg cat tgg gtg cge cag get cea gga cag ggc ctg 192 
Lys Asp Tyr Tyr Met His Trp Val Arg Gin Ala Pro Gly Gin Gly Leu 
30 35 40 45 

gag tgg atg gga ggg aat gat cet gcg aat ggc cat agt atg tat gac 240 
Glu Trp Met Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp 

50 55 60 

eeg aaa ttc cag ggc ega gtc aca ate act gca gac aca tee acg aac 288 
Pro Lys Phe Gin Gly Arg Val Thr He Thr Ala Asp Thr Ser Thr Asn 
65 70 75 



4 2/77 



# 



wo 01/24626 PCT/JPOO/06802 

aca gcc tac ]^gag etc teg agt ctg aga tct ga^ac aca gcc att 336 

Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala He 
80 85 90 

tat tac tgt gca aga gac teg ggc tat gcc atg gac tac tgg ggc caa 384 

Tyr Tyr Cys Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin 
95 100 105 

ggc acc ctg gtc acc gtc tec tea get age 414 

Gly Thr Leu Val Thr Val Ser Ser Ala Ser 

110 115 
<210> 65 
<211> 119 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Amino acid sequence of version "bl" of humanized H cha 
in V region 
<400> 65 

Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg Pro Gly Thr 

15 10 15 

Ser Val Lys lie Ser Cys Lys Ala Ser Gly Phe Asn He Lys Asp Tyr 

20 25 30 

Tyr Met His Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Met 

35 40 45 

Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp Pro Lys Phe 

50 55 60 

Gin Gly Arg Val Thr He Thr Ala Asp Thr Ser Thr Asn Thr Ala Tyr 

65 70 75 80 

4 3/77 



# 



L 
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Met Glu Leu S^Ser Leu Arg Ser Glu Asp Thr Annie Tyr Tyr Cys 

85 90 95 

Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Leu 
100 105 110 

Val Thr Val Ser Ser Ala Ser 

115 
<210> 66 
<211> 414 
<212> DNA 

<213> Artificial Sequence 

<22C> 

<221> sig-peptide 
<222> (1). . . (57) 
<220> 

<221> mat-peptide 
<222> (58). . . (414) 

<223> Nucleotide sequence coding for version "dl" of tiumaniz 
ed il chain V region 
<400> 66 

atg aaa tgc age tgg gtc ate ttc ttc ctg atg gca gtg gtt aca ggg 48 
Met Lys Cys Ser Trp Val lie Phe Phe Leu Met Ala Val Val Thr Gly 

-15 -10 -5 

gtt aac tea cag gtg cag ctg ttg gag tct gga get gtg ctg gca agg 96 
Val Asn Ser Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg 
1 5 10 
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cct ggg act T5c gtg aag ate tec tgc aag get tec gga ttc aac att 144 
Pro Gly Thr Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn He 

15 20 25 

aaa gac tac tat atg cat tgg gtg cgc cag get cca gga cag gge etg 192 
Lys Asp Tyr Tyr Met His Trp Val Arg Gin Ala Pro Gly Gin Gly Leu 
30 35 40 45 

gag tgg atg gga ggg aat gat cet gcg aat gge cat agt atg tat gac 240 
Glu Trp Met Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp 

50 55 60 

ccg aaa ttc cag gge aga gte aeg att act gcg gac gaa tee acg age 288 
Pro Lys Phe Gin Gly Arg Val Thr He Thr Ala Asp Glu Ser Thr Ser 

65 70 75 

aca gee tac atg gag etc teg agt etg aga tct gag gac teg gee gta 336 
Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Ser Ala Val 

80 85 90 

tat ttc tgt gcg aga gac teg gge tat gee atg gac tac tgg gge caa 384 
Tyr Phe Cys Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin 

95 100 105 

gge ace etg gte ace gte tec tea get age 414 
Gly Thr Leu Val Thr Val Ser Ser Ala Ser 
110 115 
<210> 67 
<211> 119 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Amino acid sequence of version "dl" of humanized H cha 

4 5/77 
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in V regioi^^ 

<400> 67 

Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg Pro Gly Thr 

15 10 15 . 

Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn He Lys Asp Tyr 

20 25 30 

Tyr Met His Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Met 

35 40 45 

Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp Pro Lys Phe 

50 55 60 

Gin Gly Arg Val Thr He Thr Ala Asp Glu Ser Thr Ser Thr Ala Tyr 
65 70 75 80 

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Ser Ala Val Tyr Phe Cys 

85 90 95 

Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Leu 

100 105 110 

Val Thr Val Ser Ser Ala Ser 

115 
<210> 68 
<211> 79 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> FR shuffling primer F2VHS 
<400> 68 

ttctatgcat tgggtgcgac aggcccctgg acaagggctt gagtggattg gagggaatga 60 
tcctgcgaat ggccatctt 79 

4 6/77 



wo 01/24626 



• 



PCT/JPOO/06802 



<210> 69 ^ 
<211> 79 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> FR shuffling primer F2VHA 
<400> 69 

aagatggcca ttcgcaggat cattccctcc aatccactca agcccttgtc caggggcctg 60 
tcgcacccaa tgcatagaa 79 

<210> 70 

<211> 414 

<212> DNA 

<213> Artificial Sequence 

<220> 

<221> sig-peptide 
<222> (1). . . (57) 

<220> 

<221> mat-pept i de 
<222> (58). . . (414) 

<223> Nucleotide sequence coding for version "b3" of tiumaniz 
ed H ctiain V region 
<400> 70 

atg aaa tgc ago tgg gtc ate ttc ttc ctg atg gca gtg gtt aca ggg 48 
Met Lys Cys Ser Trp Val He Phe Phe Leu Met Ala Val Val Tlir Gly 



-15 



-10 



-5 
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gtt aac tea SPgtg cag ctg ttg gag tct gga gc^tg ctg gca agg 96 
Val Asn Ser Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg 

1 5 10 

cct ggg act tec gtg aag ate tec tge aag get tee gga tte aac att 144 
Pro Gly Thr Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn He 

15 20 25 

aaa gac tac tat atg cat tgg gtg ega eag gee eet gga eaa ggg ett 192 
Lys Asp Tyr Tyr Met His Trp Val Arg Gin Ala Pro Gly Gin Gly Leu 
30 35 40 45 

gag tgg att gga ggg aat gat eet geg aat gge eat agt atg tat gac 240 
Glu Trp He Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp 

50 55 60 

ccg aaa tte cag gge cga gtc aca ate act gca gac aca tec aeg aac 288 
Pro Lys Phe Gin Gly Arg Val Thr He Thr Ala Asp Thr Ser Thr Asn 

65 70 75 

aca gee tac atg gag etc teg agt ctg aga tct gag gac aca gee att 336 
Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala He 

80 85 90 

tat tac tgt gca aga gae teg gge tat gee atg gac tac tgg gge eaa 384 
Tyr Tyr Cys Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin 

95 100 105 

gge ace ctg gtc ace gtc tee tea get age 414 
Gly Thr Leu Val Thr Val Ser Ser Ala Ser 
110 115 
<210> 71 
<211> 119 
<212> PRT 

4 8/77 
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<213> Artif^rial Sequence 



<220> 

<223> Amino acid sequence of version "53" of humanized H cha 
in V region 

<400> 71 

Gin Val Gin Leu Leu Glu Ser Giy Ala Val Leu Ala Arg Pro Gly Tlir 

15 10 15 

Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn He Lys Asp Tyr 

20 25 30 

Tyr Met His Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp He 

35 40 45 

Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp Pro Lys Phe 

50 55 60 

Gin Gly Arg Val Thr He Thr Ala Asp Thr Ser Thr Asn Thr Ala Tyr 
65 70 75 80 

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala He Tyr Tyr Cys 

85 90 95 

Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Leu 

100 105 110 

Val Thr Val Ser Ser Ala Ser 

115 
<210> 72 
<211> 414 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> sig-peptide 

4 9/77 
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<222> (1)..^7) ^ 
<220> 

<221> mat-peptide 
<222> (58). . . (414) 

<223> Nucleotide sequence coding for version "dS" of humaniz 
ed H chain V region 
<400> 72 

atg aaa tgc age tgg gtc ate ttc ttc ctg atg gea gtg gtt aca ggg 48 
Met Lys Cys Ser Trp Val He Phe Phe Leu Met Ala Val Val Tlir Gly 
-15 -10 -5 . 

gtt aac tea cag gtg cag ctg ttg gag tct gga get gtg ctg gea agg 96 
Val Asn Ser Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg 

1 5 10 

cet ggg act tec gtg aag ate tec tgc aag get tec gga ttc aac att 144 
Pro Gly Thr Ser Val Lys lie Ser Cys Lys Ala Ser Gly Phe Asn lie 

15 20 25 

aaa gae tac tat atg cat tgg gtg cga cag gee cct gga caa ggg ett 192 
Lys Asp Tyr Tyr Met His Trp Val Arg Gin Ala Pro Gly Gin Gly Leu 
30 35 40 45 

gag tgg att gga ggg aat gat cet gcg aat ggc cat agt atg tat gae 240 
Glu Trp He Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp 

50 55 60 

ccg aaa ttc cag ggc aga gtc aeg att act gcg gae gaa tee aeg age 288 
Pro Lys Phe Gin Gly Arg Val Thr He Thr Ala Asp Glu Ser Thr Ser 
65 70 75 



5 0/77 
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aca gcc tac ^^gag etc teg agt etg aga tct gag gae teg gee gta 336 

Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Ser Ala Val 
80 85 90 

tat ttc tgt gcg aga gac teg ggc tat gcc atg gae tac tgg ggc caa 384 

Tyr Phe Cys Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin 
95 100 105 

ggc acc ctg gtc ace gtc tec tea get age 414 

Gly Thr Leu Val Thr Val Ser Ser Ala Ser 

110 115 
<210> 73 
<211> 119 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Amino acid sequence of version "dS" of humanized H cha 
in V region 
<400> 73 

Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg Pro Gly Thr 

15 10 15 

Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn He Lys Asp Tyr 

20 25 30 

Tyr Met His Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp He 

35 40 45 

Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp Pro Lys Phe 

50 55 60 

Gin Gly Arg Val Thr He Thr Ala Asp Glu Ser Thr Ser Thr Ala Tyr 

65 70 75 80 

5 1/77 



wo 01/24626 PCT/JPOO/06802 

Met Glu Leu Ser Leu Arg Ser Glu Asp Ser A^^al Tyr Phe Cys 

85 90 95 

Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Leu 

100 105 110 

Val Thr Val Ser Ser Ala Ser 

115 
<210> 74 
<211> 98 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> FR shuffling vector h5LvlS 
<400> 74 

gtctagatct ccaccatgag ggcccctgct cagttttttg ggatcttgtt gctctggttt 60 
ccagggatcc gatgtgacat ccagatgacc cagtctcc 98 

<210> 75 

<211> 98 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> FR shuffling vector h5Lv4S 
<400> 75 

ttggcagatg gggtcccatc aaggttcagt ggctccggat ctggtaccga tttcactctc 60 
accatctcga gtctgcaacc tgaagatttt gcaactta 98 

<210> 76 

<211> 98 

<212> DNA 

5 2/77 
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<213> Artifrei'al Sequence 

<220> 

<223> FR shuffling vector h5Lv2A 
<400> 7.6 

cttaagaagc ttttaatgtc ctgtgaggcc ttgcacgtga tggtgactct gtctcctaca 60 
gatgcagaca gggaggatgg agactgggtc atctggat 98 

<210> 77 

<211> 98 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> FR ishuffling vector li5Lv3A 
<400> 77 

gatgggaccc catctgccaa actagttgca taatagatca ggagcttagg ggctttccct 60 
ggtttctgct gataccaact taagaagctt ttaatgtc 98 
<210> 78 
<211> 94 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> FR sliuffling vector h5Lv5A 
<400> 78 

tgttcgtacg tttgatctcc accttggtcc ctccgccgaa cgtgtacggg ctctcaccat 60 
gctgcagaca gtagtaagtt gcaaaatctt cagg 94 

<210> 79 

<211> 20 

<212> DNA 

5 3/77 



m 
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<213> Artif 



al Sequence 



PCT/JPOO/06802 



<220> 



<223> Primer hSLvS 



<400> 79 



gtctagatct ccaccatgag 



20 



<210> 80 
<211> 19 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer hSLvA 
<400> 80 

tgttcgtacg tttgatctc 19 
<210> 81 
<211> 381 
<212> DNA 

<213> Artificial Sequence 

<220> 

<221> sig-peptide 
<222> (D... (60) 
<220> 

<221> mat-peptide 
<222> (61). , . (381) 

<223> Nucleotide sequence coding for version "a" of liumanize 
d L chain V region 
<400> 81 



5 4/77 
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atg agg gcc ^^'gct cag ttt ttt ggg ate ttg t^^tc tgg ttt cca 48 
Met Arg Ala Pro Ala Gin Phe Phe Gly He Leu Leu Leu Trp Phe Pro 
-20 -15 -10 -5 

ggg ate ega tgt gac ate eag atg acc cag tct cca tec tec etg tet 96 
Gly He Arg Cys Asp He Gin Met Thr Gin Ser Pro Ser Ser Leu Ser 

1 5 10 

gca tct gta gga gac aga gte acc ate acg tgc aag gcc tea cag gac 144 
Ala Ser Val Gly Asp Arg Val Thr He Thr Cys Lys Ala Ser Gin Asp 

15 20 25 

att aaa age tte tta agt tgg tat cag cag aaa cca ggg aaa gcc cct 192 
He Lys Ser Phe Leu Ser Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro 

30 35 40 

aag etc etg ate tat tat gca act agt ttg gca gat ggg gtc cca tea 240 
Lys Leu Leu He Tyr Tyr Ala Thr Ser Leu Ala Asp Gly Val Pro Ser 
45 50 55 60 

agg ttc agt ggc tee gga tct ggt acc gat tte act etc acc ate teg 288 
Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr He Ser 

65 70 75 

agt etg caa cct gaa gat ttt gca act tac tac tgt etg eag eat ggt 336 
Ser Leu Gin Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Leu Gin His Gly 

80 85 90 

gag age eeg tac acg tte ggc gga ggg ace aag gtg gag ate aaa 381 
Glu Ser Pro Tyr Thr Phe Gly Gly Gly Thr Lys Val Glu He Lys 
95 100 105 

<210> 82 
<211> 107 
<212> PRT 

5 5/77 
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<213> Artif^'al Sequence 

<220> 

<223> Amino acid sequence of version "a" of liumanized L cha 
n V region 

<400> 82 

Asp He Gin Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser Val Gly 

15 10 15 

Asp Arg Val Thr He Tlir Cys Lys Ala Ser Gin Asp He Lys Ser Phe 

20 25 30 

Leu Ser Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys Leu Leu He 

35 40 45 

Tyr Tyr Ala Tlir Ser Leu Ala Asp Gly Val Pro Ser Arg Plie Ser Gly 

50 55 60 

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr He Ser Ser Leu Gin Pro 
65 70 75 80 

Glu Asp Phe Ala Thr Tyr Tyr Cys Leu Gin His Gly Glu Ser Pro Tyr 

85 90 95 

Thr Phe Gly Gly Gly Thr Lys Val Glu He Lys 
100 105 

<210> 83 
<211> 77 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> FR shuffling primer F3SS 
<400> 83 

gtctggtacc gattacactc tcaccatctc gagcctccag cctgaagatt ttgcaia.ctta 60 

5 6/77 



wo 01/24626 




PCT/JPOO/06802 



ctattgtctg cagaaca *' 

<210> 84 
<211> 77 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> FR shuffling primer F3SA 

<400> 84 

tgttctgcag acaatagtaa gttgcaaaat cttcaggctg gaggctcgag atggtgagag 60 
tgtaatcggt accagac 77 

<210> 85 

<211> 77 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> FR shuffling primer F3RS 
<400> 85 

gtctggtacc gattacactc tcaccatctc gagcctccag cctgaagata ttgcaactta 60 
ctattgtctg cagaaca "77 

<210> 86 

<211> 77 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> FR shuffling primer F3RA 
<400> 86 

tgttctgcag acaatagtaa gttgcaatat cttcaggctg gaggctcgag atggtgagag 60 



5 7/77 
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tgtaatcggt a^igac 77 

<210> 87 
<211> 381 
<212> DNA 

<213> Artificial Sequence 

<220> 

<221> sig-peptide 
<222> (1). . . (60) 
<220> 

<221> mat-peptide 
<222> (61). . . (381) 

<223> Nucleotide sequence coding for version "b" of humanize 
d L chain V region 
<400> 87 

atg agg gcc cct get cag ttt ttt ggg ate ttg ttg etc tgg ttt cea 48 
Met Arg Ala Pro Ala Gin Phe Phe Gly He Leu Leu Leu Trp Phe Pro 
-20 -15 -10 -5 

ggg ate cga tgt gac ate cag atg acc cag tct cea tec tec ctg tct 96 
Gly He Arg Cys Asp He Gin Met Thr Gin Ser Pro Ser Ser Leu Ser 

1 5 10 

gca tct gta gga gac aga gtc ace ate acg tge aag gcc tea cag gac 144 
Ala Ser Val Gly Asp Arg Val Thr He Thr Cys Lys Ala Ser Gin Asp 

15 20 25 

att aaa age ttc tta agt tgg tat cag cag aaa cea ggg aaa gcc cct 192 
He Lys Ser Phe Leu Ser Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro 
30 35 40 

5 8/77 
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aag etc ctg ^?tat tat gca act agt ttg gca ga^gg gtc cca tea 240 
Lys Leu Leu He Tyr Tyr Ala Thr Ser Leu Ala Asp Gly Val Pro Ser 
45 50 55 60 

agg ttc agt ggc tec gga tct ggt ace gat tac act etc ace ate teg 288 
Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Tyr Thr Leu Thr He Ser 

65 70 75 

age etc cag cet gaa gat ttt gca act tac tat tgt ctg cag cat ggt 336 
Ser Leu Gin Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Leu Gin His Gly 

80 85 90 

gag age ccg tac acg ttc ggc gga ggg ace aag gtg gag ate aaa 381 
Glu Ser Pro Tyr Thr Phe Gly Gly Gly Thr Lys Val Glu He Lys 
95 100 105 

<210> 88 
<211> 107 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Amino acid sequence of version "b" of humanized L chai 
n V region 
<400> 88 

Asp He Gin Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser Val Gly 

15 10 15 

Asp Arg Val Thr He Thr Cys Lys Ala Ser Gin Asp He Lys Ser Phe 

20 25 30 

Leu Ser Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys Leu Leu He 
35 40 45 



5 9/77 
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Tyr Tyr Ala Ser Leu Ala Asp Gly Val Pro SeWrg Phe Ser Gly 

50 55 60 

Ser Gly Ser Gly Thr Asp Tyr Thr Leu Thr-Ile Ser Ser Leu Gin Pro 
65 70 75 80 

Glu Asp Phe Ala Thr Tyr Tyr Cys Leu Gin His Gly Glu Ser Pro Tyr 

85 90 95 

Thr Phe Gly Gly Gly Thr Lys Val Glu He Lys 
100 105 

<210> 89 
<211> 381 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> sig-peptide 
<222> (1). . . (60) 
<220> 

<221> mat-peptide 
<222> (61). . . (381) 

<223> Nucleotide sequence coding for version "c" of humanize 
d L chain V region 
<400> 89 

atg agg gcc cct get cag ttt ttt ggg ate ttg ttg etc tgg ttt cca 48 
Met Arg Ala Pro Ala Gin Phe Phe Gly He Leu Leu Leu Trp Phe Pro 
-20 -15 -10 -5 

ggg ate cga tgt gac ate cag atg ace cag tet cca tec tec ctg tct 96 
Gly He Arg Cys Asp He Gin Met Thr Gin Ser Pro Ser Ser Leu Ser 

1 5 10 

6 0/77 
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gca tct gta gac aga gtc acc ate acg tgc aag gcc tea cag gac 144 
Ala Ser Val Gly Asp Arg Val Thr He Thr Cys Lys Ala Ser Gin Asp 

15 20 25 

att aaa age ttc tta agt tgg tat cag cag aaa cca ggg aaa gcc cct 192 

o 

He Lys Ser Phe Leu Ser Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro 

30 35 40 

aag etc ctg ate tat tat gea act agt ttg gca gat ggg gtc cca tea 240 
Lys Leu Leu He Tyr Tyr Ala Thr Ser Leu Ala Asp Gly Val Pro Ser 
45 50 55 60 

agg ttc agt ggc tec gga tct ggt acc gat tac act etc acc ate teg 288 
Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Tyr Thr Leu Thr He Ser 

65 70 75 

age etc cag cct gaa gat att gca act tac tat tgt ctg cag cat ggt 336 
Ser Leu Gin Pro Glu Asp He Ala Thr Tyr Tyr Cys Leu Gin His Gly 

80 85 90 

gag age ccg tac acg ttc ggc gga ggg acc aag gtg gag ate aaa 381 
Glu Ser Pro Tyr Thr Phe Gly Gly Gly Thr Lys Val Glu He Lys 
95 100 105 

<210> 90 
<211> 107 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Amino acid sequence of version "c" of humanized L cha 
n V region 
<400> 90 



6 1/77 
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Asp lie Gin MWThr Gin Ser Pro Ser Ser Leu SeKla Ser Val Gly 

15 10 15 

Asp Arg Val Thr He Thr Cys Lys Ala Ser Gin Asp He Lys Ser Phe 

20 25 30 

Leu Ser Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys Leu Leu He 

35 40 45 

Tyr Tyr Ala Thr Ser Leu Ala Asp Gly Val Pro Ser Arg Phe Ser Gly 

50 55 60 

Ser Gly Ser Gly Thr Asp Tyr Thr Leu Thr He Ser Ser Leu Gin Pro 
65 70 75 80 

Glu Asp He Ala Thr Tyr Tyr Cys Leu Gin His Gly Glu Ser Pro Tyr 

85 90 95 

Thr Phe Gly Gly Gly Thr Lys Val Glu He Lys 
100 105 

<210> 91 
<211> 72 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> FR shuffling primer F2SS 
<400> 91 

gtctcttaag ttggttccag cagaaaccag ggaaatctcc taagaccctg atctactatg 60 
caactagtaa ca "^2 

<210> 92 

<211> 72 

<212> DNA 

<213> Artificial Sequence 

6 2/77 
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<220> 

<223> FR shuffling primer F2SA 
<400> 92 

tgttactagt tgcatagtag atcagggtct taggagattt ccctggtttc tgctggaacc 60 
aacttaagag ac 72 

<210> 93 

<211> 72 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> FR shuffling primer F2XS 
<400> 93 

gtctcttaag ttggtatcag cagaaaccag agaaagcccc taagtccctg atctattatg 60 
caactagtaa ca 72 

<210> 94 

<211> 72 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> FR shuffling primer F2XA 
<400> 94 

tgttactagt tgcataatag atcagggact taggggcttt ctctggtttc tgctgatacc 60 
aacttaagag ac 72 

<210> 95 

<211> 381 

<212> DNA 

<213> Artificial Sequence 

6 3/77 
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<220> 



<221> sig-peptide 
<222> (1). . . (60) 
<220> 

<221> mat-peptide 
<222> (61). . . (381) 

<223> Nucleotide sequence coding for version "bl" of humaniz 
ed L chain V region 
<400> 95 

atg agg gcc cct get cag ttt ttt ggg ate ttg ttg etc tgg ttt cea 48 
Met Arg Ala Pro Ala Gin Phe Phe Gly He Leu Leu Leu Trp Phe Pro 
-20 -15 -10 -5 

ggg ate cga tgt gae ate cag atg acc cag tet cea tec tee ctg tct 96 
Gly He Arg Cys Asp He Gin Met Thr Gin Ser Pro Ser Ser Leu Ser 

1 5 10 

gca tet gta gga gae aga gte acc ate aeg tge aag gee tea cag gae 144 
Ala Ser Val Gly Asp Arg Val Thr He Thr Cys Lys Ala Ser Gin Asp 

15 20 25 

att aaa age ttc tta agt tgg ttc cag cag aaa cea ggg aaa tct cct 192 
He Lys Ser Phe Leu Ser Trp Phe Gin Gin Lys Pro Gly Lys Ser Pro 

30 35 40 

aag acc ctg ate tac tat gca act agt ttg gca gat ggg gte cea tea 240 
Lys Thr Leu He Tyr Tyr Ala Thr Ser Leu Ala Asp Gly Val Pro Ser 
45 50 55 60 

agg ttc agt ggc tec gga tct ggt ace gat tac act etc ace ate teg 288 
Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Tyr Thr Leu Thr He Ser 
65 70 75 
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age etc cag ^Tgaa gat ttt gea act tac tat tgKtg cag cat ggt 336 
Ser Leu Gin Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Leu Gin His Gly 

80 85 90 

gag age ccg tac acg ttc ggc gga ggg acc aag gtg gag ate aaa 381 
Glu Ser Pro Tyr Thr Phe Gly Gly Gly Thr Lys Val Glu He Lys 
95 100 105 

<210> 96 
<211> 107 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Amino acid sequence of version "bl" of humanized L cha 
in V region 
<400> 96 

Asp He Gin Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser Val Gly 

15 10 15 

Asp Arg Val Thr He Thr Cys Lys Ala Ser Gin Asp He Lys Ser Phe 

20 25 30 

Leu Ser Trp Phe Gin Gin Lys Pro Gly Lys Ser Pro Lys Thr Leu He 

35 40 45 

Tyr Tyr Ala Thr Ser Leu Ala Asp Gly Val Pro Ser Arg Phe Ser Gly 

50 55 60 

Ser Gly Ser Gly Thr Asp Tyr Thr Leu Thr He Ser Ser Leu Gin Pro 
65 70 75 80 

Glu Asp Phe Ala Thr Tyr Tyr Cys Leu Gin His Gly Glu Ser Pro Tyr 
85 90 95 
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Thr Phe Gly G^HJly Thr Lys Val Glu lie Lys 
100 105 

<210> 97 
<211> 381 

<212> DNA 

<213> Artificial Sequence 
<220> 

<221> sig-peptide 
<222> (1), . . (60) 
<220> 

<221> mat-peptide 
<222> (61). . . (381) 

<223> Nucleotide sequence coding for version "52" of tiumaniz 
ed L chain V region 

<400> 97 

atg agg gcc cct get cag ttt ttt ggg ate ttg ttg etc tgg ttt cca 48 
Met Arg Ala Pro Ala Gin Plie Plie Gly He Leu Leu Leu Trp Plie Pro 
-20 -15 -10 -5 

ggg ate ega tgt gac ate cag atg ace cag tct cca tee tec ctg tct 96 
Gly He Arg Cys Asp He Gin Met Tlir Gin Ser Pro Ser Ser Leu Ser 

1 5 10 

gca tct gta gga gac aga gtc ace ate aeg tgc aag gcc tea cag gac 144 
Ala Ser Val Gly Asp Arg Val Thr He Tiir Cys Lys Ala Ser Gin Asp 

15 20 25 

att aaa age tte tta agt tgg tat cag cag aaa cca gag aaa gcc cct 192 
He Lys Ser Phe Leu Ser Trp Tyr Gin Gin Lys Pro Glu Lys Ala Pro 
30 35 40 
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aag tec ctg Sr tat tat gca act agt ttg gca ga^gg gtc cca tea 240 
Lys Ser Leu He Tyr Tyr Ala Thr Ser Leu Ala Asp Gly Val Pro Ser 
45 50 55 60 

agg ttc agt ggc tec gga tct ggt ace gat tac act etc acc ate teg 288 
Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Tyr Thr Leu Thr He Ser 

65 70 75 

age etc cag cct gaa gat ttt gca act tac tat tgt ctg cag cat ggt 336 
Ser Leu Gin Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Leu Gin His Gly 

80 85 90 

gag age ccg tac aeg ttc ggc gga ggg acc aag gtg gag ate aaa 381 
Glu Ser Pro Tyr Thr Phe Gly Gly Gly Thr Lys Val Glu He Lys 
95 100 105 

<210> 98 
<211> 107 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Amino acid sequence of version "52" of humanized L cha 
in V region 
<400> 98 

Asp He Gin Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser Val Gly 

15 10 15 

Asp Arg Val Thr He Thr Cys Lys Ala Ser Gin Asp He Lys Ser Phe 

20 25 30 

Leu Ser Trp Tyr Gin Gin Lys Pro Glu Lys Ala Pro Lys Ser Leu He 
35 40 45 
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Tyr Tyr Ala iWser Leu Ala Asp Gly Val Pro SeWrg Phe Ser Gly 

50 55 60 

Ser Gly Ser Gly Thr Asp Tyr Thr Leu Thr He Ser Ser Leu Gin Pro 
65 70 75 80 

Glu Asp Phe Ala Thr Tyr Tyr Cys Leu Gin His Gly Glu Ser Pro Tyr 

85 90 95 

Thr Phe Gly Gly Gly Thr Lys Val Glu lie Lys 
100 105 

<210> 99 
<211> 117 
<212> PRT 
<213> Mouse 
<220> 

<223> Amino acid sequence of H chain V region of anti TF mou 
se monoclonal antibody ATR-5 
<400> 99 

Glu Val Gin Leu Gin Gin Ser Gly Thr Asn Leu Val Arg Pro Gly Ala 

5 10 15 

Leu Val Lys Leu Ser Cys Lys Gly Ser Gly Phe Asn He Lys Asp Tyr 

20 25 30 

Tyr Met His Trp Val Lys Gin Arg Pro Glu Gin Gly Leu Glu Trp He 

35 40 45 

Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp Pro Lys Phe 

50 55 60 

Gin Gly Lys Ala Ser He Thr Ala Asp Thr Ser Ser Asn Thr Ala Tyr 
65 70 75 80 
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Leu Gin Leu slFser Leu Thr Ser Glu Asp Thr AlWal Tyr Phe Cys 

85 90 95 

Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Ser 

100 105 110 

Val Thr Val Ser Ser 
115 

<210> 100 
<211> 107 
<212> PRT 
<213> Mouse 
<220> 

<223> Amino acid sequence of L chain V region of anti TF mou 
se monoclonal antibody ATR-5 
<400> 100 

Asp He Lys Met Thr Gin Ser Pro Ser Ser Met Tyr Ala Ser Leu Gly 

5 10 15 

Glu Arg Val Thr He Thr Cys Lys Ala Ser Gin Asp lie Lys Ser Phe 

20 25 30 

Leu Ser Trp Tyr Gin Gin Lys Pro Trp Lys Ser Pro Lys Thr Leu He 

35 40 45 

Tyr Tyr Ala Thr Ser Leu Ala Asp Gly Val Pro Ser Arg Phe Ser Gly 

50 55 60 

Ser Gly Ser Gly Gin Asp Tyr Ser Leu Thr He Asn Asn Leu Glu Ser 
65 70 75 80 

Asp Asp Thr Ala Thr Tyr Tyr Cys Leu Gin His Gly Glu Ser Pro Tyr 
85 90 95 
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Thr Phe Gly CfrGly Thr Lys Leu Glu He Lys 
100 105 

<210> 101 

<211> 780 

<212> DNA 

<213> Homosapiens 

<220> 

<223> DNA coding for soluble human TF 
<400> 101 

atg gag acc cct gcc tgg ccc egg gtc ccg cgc ccc gag acc gcc gtc 48 
Met Glu Thr Pro Ala Trp Pro Arg Val Pro Arg Pro Glu Thr Ala Val 

-30 -25 -20 

get egg acg etc ctg etc ggc tgg gtc ttc gee eag gtg gcc ggc get 96 
Ala Arg Thr Leu Leu Leu Gly Trp Val Phe Ala Gin Val Ala Gly Ala 
-15 -10 -5 -1 

tea ggc act aca aat act gtg gca gea tat aat tta act tgg aaa tea 144 
Ser Gly Thr Thr Asn Thr Val Ala Ala Tyr Asn Leu Thr Trp Lys Ser 

15 10 15 

act aat ttc aag aea att ttg gag tgg gaa ccc aaa ccc gtc aat caa 192 
Thr Asn Phe Lys Thr He Leu Glu Trp Glu Pro Lys Pro Val Asn Gin 

20 25 30 

gtc tac act gtt caa ata age act aag tea gga gat tgg aaa age aaa 240 
Val Tyr Thr Val Gin He Ser Thr Lys Ser Gly Asp Trp Lys Ser Lys 

35 40 45 

tgc ttt tac aca aea gae aea gag tgt gae etc acc gac gag att gtg 288 
Cys Phe Tyr Thr Thr Asp Thr Glu Cys Asp Leu Thr Asp Glu He Val 
50 55 60 
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aag gat gtg air cag acg tac ttg gca egg gtc tt^cc tac ccg gca 366 

Lys Asp Val Lys Gin Thr Tyr Leu Ala Arg Val Phe Ser Tyr Pro Ala 

65 70 75 80 

ggg aat gtg gag age aec ggt tot get ggg gag cet ctg tat gag aac 384 

Gly Asn Val Glu Ser Thr Gly Ser Ala Gly Glu Pro Leu Tyr Glu Asn 

85 90 95 

tec cea gag ttc aea eet tac etg gag aca aac cte gga cag cca aca 432 

Ser Pro Glu Phe Thr Pro Tyr Leu Glu Thr Asn Leu Gly Gin Pro Thr 

100 105 110 

att cag agt ttt gaa eag gtg gga aca aaa gtg aat gtg aec gta gaa 480 

He Gin Ser Phe Glu Gin Val Gly Thr Lys Val Asn Val Thr Val Glu 

115 120 125 

gat gaa egg act tta gtc aga agg aac aac act ttc eta age etc egg 528 

Asp Glu Arg Thr Leu Val Arg Arg Asn Asn Thr Phe Leu Ser Leu Arg 

130 135 140 

gat gtt ttt gge aag gac tta att tat aea ctt tat tat tgg aaa tet 576 

Asp Val Phe Gly Lys Asp Leu He Tyr Thr Leu Tyr Tyr Trp Lys Ser 

145 150 155 160 

tea agt tea gga aag aaa aca gee aaa aca aac act aat gag ttt ttg 624 

Ser Ser Ser Gly Lys Lys Thr Ala Lys Thr Asn Thr Asn Glu Phe Leu 

165 170 175 

att gat gtg gat aaa gga gaa aac tac tgt ttc agt gtt caa gca gtg 672 

He Asp Val Asp Lys Gly Glu Asn Tyr Cys Phe Ser Val Gin Ala Val 

180 185 190 

att cec tec ega aea gtt aac egg aag agt aea gac age ccg gta gag 720 

He Pro Ser Arg Thr Val Asn Arg Lys Ser Thr Asp Ser Pro Val Glu 

195 200 205 
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tgt atg ggc c^gag aaa ggg gaa ttc aga gaa gaWac aaa gac gat 768 
Cys Met Gly Gin Glu Lys Gly Glu Phe Arg Glu Asp Tyr Lys Asp Asp 

210 215 220 

gac gat aaa taa 780 
Asp Asp Lys 
225 

<210> 102 
<211> 259 
<212> PRT 
<220> 

<223> Amino acid sequence of soluble human TF 
<400> 102 

Met Glu Thr Pro Ala Trp Pro Arg Val Pro Arg Pro Glu Thr Ala Val 

-30 -25 -20 

Ala Arg Thr Leu Leu Leu Gly Trp Val Phe Ala Gin Val Ala Gly Ala 
-15 -10 -5 -1 

Ser Gly Thr Thr Asn Thr Val Ala Ala Tyr Asn Leu Thr Trp Lys Ser 

15 10 15 

Thr Asn Phe Lys Thr He Leu Glu Trp Glu Pro Lys Pro Val Asn Gin 

20 25 30 

Val Tyr Thr Val Gin He Ser Thr Lys Ser Gly Asp Trp Lys Ser Lys 

35 40 45 

Cys Phe Tyr Thr Thr Asp Thr Glu Cys Asp Leu Thr Asp Glu He Val 

50 55 60 

Lys Asp Val Lys Gin Thr Tyr Leu Ala Arg Val Phe Ser Tyr Pro Ala 
65 70 75 80 
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Gly Asn Val ^Fser Thr Gly Ser Ala Gly Glu P^Teu Tyr Glu Asn 

85 90 95 

Ser Pro Glu Phe Thr Pro Tyr Leu Glu Thr Asn Leu Gly Gin Pro Thr 

100 105 110 

He Gin Ser Phe Glu Gin Val Gly Thr Lys Val Asn Val Thr Val Glu 
115 120 125 

o 

Asp Glu Arg Thr Leu Val Arg Arg Asn Asn Thr Phe Leu Ser Leu Arg 

130 " 135 140 

Asp Val Phe Gly Lys Asp Leu He Tyr Thr Leu Tyr Tyr Trp Lys Ser 
145 150 155 160 

Ser Ser Ser Gly Lys Lys Thr Ala Lys Thr Asn Thr Asn Glu Phe Leu 

165 170 175 

He Asp Val Asp Lys Gly Glu Asn Tyr Cys Phe Ser Val Gin Ala Val 

180 185 190 

He Pro Ser Arg Thr Val Asn Arg Lys Ser Thr Asp Ser Pro Val Glu 

195 200 205 

Cys Met Gly Gin Glu Lys Gly Glu Phe Arg Glu Asp Tyr Lys Asp Asp 

210 215 220 

Asp Asp Lys 
225 

<210> 103 

<211> 780 

<212> DNA 

<213> Homosaplens 

<220> 

<223> DNA coding for human TP 

<400> 103 
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atg gag acc gcc tgg ccc egg gtc ccg cgc cc^ag acc gcc gtc 48 
MET Glu Thr Pro Ala Trp Pro Arg Val Pro Arg Pro Glu Thr Ala Val 

-30 -25 -20 

get egg aeg ete etg etc ggc tgg gtc ttc gcc cag gtg gee ggc get 96 
Ala Arg Thr Leu Leu Leu Gly Trp Val Phe Ala Gin Val Ala Gly Ala 
-15 -10 -5 -1 

tea gge act aca aat act gtg gca gca tat aat tta act tgg aaa tea 144 
Ser Gly Thr Thr Asn Thr Val Ala Ala Tyr Asn Leu Thr Trp Lys Ser 

15 10 15 

act aat ttc aag aca att ttg gag tgg gaa ccc aaa ccc gtc aat caa 192 
Thr Asn Phe Lys Thr He Leu Glu Trp Glu Pro Lys Pro Val Asn Gin 

20 25 30 

gtc tac act gtt caa ata age act aag tea gga gat tgg aaa age aaa 240 
Val Tyr Thr Val Gin He Ser Thr Lys Ser Gly Asp Trp Lys Ser Lys 

35 40 45 

tge ttt tac aca aca gae aca gag tgt gae etc ace gac gag att gtg 288 
Cys Phe Tyr Thr Thr Asp Thr Glu Cys Asp Leu Thr Asp Glu He Val 

50 55 60 

aag gat gtg aag cag aeg tac ttg gca egg gtc ttc tee tac ccg gca 336 
Lys Asp Val Lys Gin Thr Tyr Leu Ala Arg Val Phe Ser Tyr Pro Ala 
65 70 75 80 

ggg aat gtg gag age acc ggt tct get ggg gag cet etg tat gag aac 384 
Gly Asn Val Glu Ser Thr Gly Ser Ala Gly Glu Pro Leu Tyr Glu Asn 

85 90 95 

tee cea gag ttc aca cet tac etg gag aca aac etc gga cag cea aca 432 
Ser Pro Glu Phe Thr Pro Tyr Leu Glu Thr Asn Leu Gly Gin Pro Thr 
100 105 110 
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att cag agt Hrgaa cag gtg gga aca aaa gtg aa^tg acc gta gaa 480 
He Gin Ser Phe Glu Gin Val Gly Thr Lys Val Asn Val Thr Val Glu 

115 120 125 

gat gaa egg act tta gtc aga agg aac aac act ttc eta age etc egg 528 
Asp Glu Arg Thr Leu Val Arg Arg Asn Asn Thr Phe Leu Ser Leu Arg 

130 135 140 

gat gtt ttt ggc aag gae tta att tat aca ctt tat tat tgg aaa tet 576 
Asp Val Phe Gly Lys Asp Leu lie Tyr Thr Leu Tyr Tyr Trp Lys Ser 
145 150 155 160 

tea agt tea gga aag aaa aca gee aaa aca aac act aat gag ttt ttg 624 
Ser Ser Ser Gly Lys Lys Thr Ala Lys Thr Asn Thr Asn Glu Phe Leu 

165 170 175 

att gat gtg gat aaa gga gaa aac tae tgt ttc agt gtt caa gca gtg 672 
He Asp Val Asp Lys Gly Glu Asn Tyr Cys Phe Ser Val Gin Ala Val 

180 185 190 

att eec tec cga aca gtt aac egg aag agt aca gae age ccg gta gag 720 
lie Pro Ser Arg Thr Val Asn Arg Lys Ser Thr Asp Ser Pro Val Glu 

195 200 205 

tgt atg ggc cag gag aaa ggg gaa ttc aga gaa ata ttc tae ate att 768 
Cys MET Gly Gin Glu Lys Gly Glu Phe Arg Glu He Phe Tyr He He 

210 215 220 

gga get gtg gta ttt gtg gtc ate ate ctt gtc ate ate ctg get ata 816 
Gly Ala Val Val Phe Val Val He He Leu Val He He Leu Ala He 
225 230 235 240 

tet eta eac aag tgt aga aag gea gga gtg ggg cag age tgg aag gag 864 
Ser Leu His Lys Cys Arg Lys Ala Gly Val Gly Gin Ser Trp Lys Glu 

245 250 255 
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aac tec cca c^raat gtt tea taa 888 
Asn Ser Pro Leu Asn Val Ser *** 

260 

<210> 104 
<211> 259 
<212> PRT 
<220> 

<223> Amino aeid sequence of soluble human TP 

<400> 104 

MET Glu Thr Pro Ala Trp Pro Arg Val Pro Arg Pro Glu Thr Ala Val 

-30 -25 -20 

Ala Arg Thr Leu Leu Leu Gly Trp Val Phe Ala Gin Val Ala Gly Ala 
-15 -10 -5 -1 

Ser Gly Thr Thr Asn Thr Val Ala Ala Tyr Asn Leu Thr Trp Lys Ser 

1 5 10 15 

Thr Asn Phe Lys Thr He Leu Glu Trp Glu Pro Lys Pro Val Asn Gin 

20 25 30 

Val Tyr Thr Val Gin He Ser Thr Lys Ser Gly Asp Trp Lys Ser Lys 

35 40 45 

Cys Phe Tyr Thr Thr Asp Thr Glu Cys Asp Leu Thr Asp Glu He Val 

50 55 60 

Lys Asp Val Lys Gin Thr Tyr Leu Ala Arg Val Phe Ser Tyr Pro Ala 
65 70 75 80 

Gly Asn Val Glu Ser Thr Gly Ser Ala Gly Glu Pro Leu Tyr Glu Asn 

85 90 95 

Ser Pro Glu Phe Thr Pro Tyr Leu Glu Thr Asn Leu Gly Gin Pro Thr 
100 105 110 
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He Gin Ser ^TGlu Gin Val Gly Thr Lys Val A^^al Thr Val Glu 

115 120 125 

Asp Glu Arg Thr Leu Val Arg Arg Asn Asn Thr Phe Leu Ser Leu Arg 

130 135 140 

Asp Val Phe Gly Lys Asp Leu He Tyr Thr Leu Tyr Tyr Trp Lys Ser 
145 150 155 160 

Ser Ser Ser Gly Lys Lys Thr Ala Lys Thr Asn Thr Asn Glu Phe Leu 

165 170 175 

lie Asp Val Asp Lys Gly Glu Asn Tyr Cys Phe Ser Val Gin Ala Val 

180 185 190 

He Pro Ser Arg Thr Val Asn Arg Lys Ser Thr Asp Ser Pro Val Glu 

195 200 205 

Cys MET Gly Gin Glu Lys Gly Glu Phe Arg Glu He Phe Tyr He He 

210 215 220 

Gly Ala Val Val Phe Val Val He He Leu Val He He Leu Ala He 
225 230 235 240 

Ser Leu His Lys Cys Arg Lys Ala Gly Val Gly Gin Ser Trp Lys Glu 

245 250 255 

Asn Ser Pro Leu Asn Val Ser 
260 
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